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[57] ABSTRACT 


A personal computer attachment is provided for a dis- 
play station of the type that communicates with a host 
computer (48). The display station has a display unit 
(10) and a keyboard (12) to which a personal computer 
system unit (14) is attached. The personal computer 
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system unit typically supports floppy diskette drives 
(16) and a printer (18). The display unit includes a CRT 
(38), a regeneration buffer (42), a keyboard adapter (46) 
and a feature bus (44). The personal computer system 
unit includes a system bus, a microprocessor, memory, a 
keyboard adapter and I/O interface connected to the 
system bus. A display adapter (26 or 28) is connected to 
the I/O interface. An analog input switch (52) is dis- 
posed between the buffer (42) and the analog circuits 
driving the CRT (38). This switch has a second input 
from the display adapter (26 or 28) and is controlled 
from inputs from the keyboard (12) to selectively sup- 
ply image data from the buffer (42) or the display 
adapter (26 or 28). An attachment adapter (36) mates 
with the I/O interface of the personal computer system 
unit. The adapter (36) includes an input/output inter- 
face (54), a switch control (56), a two-way keyboard 
adapter (58) and a feature bus adapter (60). The key- 
board (12) is connected to the two-way keyboard 
adapter (58). Each of the switch control (56), the two- 
way keyboard adapter (58) and the feature bus adapter 
(60) communicate with the system bus of the personal 
computer system unit via the input/output interface. 
The switch control (56) is also connected to the control 
input of the analog input switch (52). The two-way 
keyboard adapter (58) is also connected to the keyboard 
adapter in the display station and the keyboard adapter 
in the personal computer system unit. The feature bus 
adapter (60) is also connected to the feature bus (44) of 
the display station. This arrangement allows keystroke 
signals from the keyboard (12) to be transmitted by the 
two-way keyboard adapter (58) via the input/output 
interface (54) and system bus to the memory in the 
personal computer system unit for interpretation by the 
microprocessor and then retransmitted back to the two- 
way keyboard adapter and then to a designated one of 
the keyboard adapters in either the display station or the 
personal computer system unit. The switch control is 
responsive to a unique keystroke signal to control the 
analog input switch (52). In this way, the operator can 
contro] the mode of operation between either a host 
mode or a personal computer mode. Further, data trans- 
fer can be made between the host computer and the 
personal computer. 


16 Claims, 22 Drawing Figures 
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PERSONAL COMPUTER ATTACHMENT FOR 
HOST SYSTEM DISPLAY STATION 


CROSS REFERENCE TO RELATED 
APPLICATION 


This application is a continuation-in-part of applica- 
tion Ser. No. 06/473,058, filed Mar. 7, 1983, now aban- 
doned. 


FIELD OF THE INVENTION 


The present invention generally relates to data pro- 
cessing systems of the type having a central host com- 
puter and a plurality of display stations each typically 
having a keyboard and a display such as a CRT, and 
more particularly to a personal computer attachment 
for the display stations to allow the display stations to 
operate with the host or with the personal computer 
and to allow the transfer of files between the host and 
the personal computer and the printing of the data dis- 
played on the screen of the CRT. 


BACKGROUND OF THE INVENTION 


Data processing systems are known where a plurality 
of display systems communicate with a central host 
computer. These display systems typically include a 
base unit which acts as a display and supports a key- 
board for operation as a keyboard/display terminal that 
communicates with the host via a controller. The termi- 
nal may interface with a plurality of features connected 
thereto such as a card reader or a light pen. The base 
unit and the features receive transmission from the con- 
troller via a feature bus in the base unit and also transmit 
to the controller via this feature bus. The base unit also 
provides priority control in permitting features to re- 
spond to a controller poll. Commands are also directly 
addressable to the base unit and features by the control- 
ler. Typical of such systems are the IBM 3270 informa- 
tion display system, the IBM 3274 control unit and the 
IBM 3278 display stations. 

In such systems, the display stations are used to ac- 
cess data and run programs on the host. Storage of data 
or printing a hard copy typically are accomplished 
using bulk storage media or printers associated with the 
host computer. These may not always be readily acces- 
sible or available to a display station operator. More- 
over, some data may be sensitive or confidential, and 
the operator may desire to exercise direct control over 
the bulk storage media on which the data is stored or 
the hard copy produced by the printer. Current display 
stations do not provide this access or flexibility. Re- 
cently, small desk top or so-called personal computers 
have been introduced on the market. These typically 
include a system unit containing a microprocessor, read 
only storage (ROS), random access memory (RAM), 
and various adapters connected to the system unit bus 
to allow connection of a keyboard, a CRT display, one 
or more floppy diskette drives, possibly one or more 
hard disk drives, and a printer. A personal computer 
would provide the display station operator with accessi- 
bility to both bulk storage media, in this case a floppy 
diskette, and a printer, but to simply provide the display 
station operator with a personal computer would be a 
duplication of equipment and no ability to use host files 
on the personal computer and vice versa. 

It is therefore an object of this invention to- provide a 
personal computer attachment for a display station that 
will allow the display station operator to operate the 
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display station in either a host mode or a personal com- 
puter mode without duplication of equipment. 

It is another object of the invention to provide a 
personal computer attachment for the display station 
that will allow transfer of files between the host and the 
personal computer and vice versa. 


SUMMARY OF THE INVENTION 


The objects of the invention are accomplished by 
providing an attachment between the feature bus of the 
base unit of the display station and the system unit of the 
personal computer. Both the keyboard and the display 
can be used in either a host mode or a personal com- 
puter mode in response to commands entered on the 
keyboard on the display station operator. For purposes 
of providing a specific example of the invention, the 
following description is directed to the attachment of 
the the IBM Personal Computer (PC) to the IBM 3278 
display station. It will be understood by those skilled in 
the art, however, that the invention may be practiced 
with other so-called personal computers or sub-units 
thereof and other display units manufactured by others 
than the International Business Machines Corporation. 

The 3278 personal computer attachment provides a 
method for combining the IBM 3278 display station 
with the IBM PC. It uses the 3278 display and keyboard 
and does not require the display or keyboard of the 
personal computer. The personal computer attachment 
allows existing host programs to be run unmodified, and 
also allows most Disk Operating System (DOS) based 
PC programs to run unmodified. These two operations 
are referred to as “host mode” and “PC mode”. They 
can run concurrently with no interference between the 
programs. An additional option is offered to provide 
data transfer between personal computer and host pro- 
grams. 

The personal computer attachment use the existing 
personal computer system unit. There are no hardware 
or software modifications required. The attachment 
does, however, add a new adapter card and some new 
software (called an interrupt handler) to use the 3278 
display and keyboard. No host hardware or software 
modifications are necessary to operate the personal 
computer attachment. The attachment is designed to 
maintain the integrity of the host session in the event of 
a disruption in the personal computer operation (caused 
by program, hardware or power failure). 

The personal computer attachment consists of three 
major sub-features. The first is the modifications to the 
3278 display to accept the output of one of two PC 
video adapters; either the monochrome adapter or the 
color graphics adapter. 

The second sub-feature consists of a new adapter for 
the PC (called the 3278 adapter) and a group of inter- 
connecting cables. This sub-feature also includes 5} 


‘inch diskettes. On those diskettes is an interrupt handler 


program, some sample application programs for the 
host computer and the PC to support file transfer and 
screen capture, and installation and diagnostic pro- 
grams. 

The third sub-feature is a modification to the 3274 
microcode which will support data transfer (both file 
transfer and screen capture). 

The personal computer system unit comprises a key- 
board adapter, an Intel 8088 microprocessor with 40K 
of ROS in which is stored character generation data and 
the Basic Input/Output System (BIOS), 64K to 256K of 
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RAM and a group of five or eight Input/Output (I/O) 
slots which can receive diskette drive adapters, printer 
adapters, display adapters, additional RAM and so 
forth. The I/O slots are connected in parallel to the 
system unit bus. 

The 3278 has some digital logic and a regeneration 
buffer. The digital logic includes a keyboard adapter 
and the feature bus. These are used as part of the per- 
sonal computer attachment. The digital logic attaches 
to a 3274 control unit via an interface commonly re- 
ferred to as the “DCA” for device control adapter. The 
output of the digital logic normally goes through some 
analog circuits to generate an image on the face of the 
CRT display. An additional circuit function (called the 
analog input switch) is introduced between the digital 
logic and the analog logic. This allows the analog logic 
to be driven from either the normal digital logic of the 
3278 or from the output of a video adapter plugged into 
the personal computer system unit. The state of this 
switch is controlled by an external source, which in the 
specific example being described, is the 3278 adapter 
plugged into one of the 1/O slots in the personal com- 
puter system unit. 

The 3278 adapter consists of four major sub-func- 
tions. The first of these is the PC I/O interface function 
which allows the 3278 adapter to meet the interface of 
‘the I/O slots of the personal computer. 

The second sub-function of the 3278 adapter is the 
analog input switch control. These circuits (which are 
controlled by the PC program) will cause the analog 
input switch in the 3278 to switch states. Thus, a PC 
program has the capability to determine what is dis- 
played on the face of the CRT; either the 3278 host 
image or the personal computer display adapter image. 
Because the analog switch is introduced in the position 
just described, the 3278 regeneration buffer and its sup- 
porting logic operate just as they did before installation 
of the personal computer attachment. The same is true 
for the regeneration buffer and its supporting logic in 
.the display adapter of the personal computer. This al- 
lows the host program and the personal computer pro- 
gram to continue to generate images and send them to 
their respective regeneration buffers, thus allowing 
concurrent operation of both the host program and the 
personal computer program. 

The third sub-function in the 3278 adapter is the two- 
way keyboard adapter. It operates in conjunction with 
the PC program. An unmodified 3278 keyboard is 
plugged into the two-way keyboard adapter using the 
existing 3278 keyboard cable and connector. The two- 
way keyboard adapter accepts keystroke scan codes 
from the 3278 keyboard and feeds them to the personal 
computer system unit RAM. The PC program is ex- 
pected to interrogate these scan codes in RAM, alter 
them (if necessary) using a table look-up, send them 
back to the two-way keyboard adapter and direct 
whether the adapter output is sent to the existing key- 
board adapters in the 3278 or PC. The program that 
supports this function is called the interrupt handler. 
The interrupt handler also monitors the 3278 keyboard 
operation for a unique key sequence which is the way 
the operator requests the interrupt handler to switch 
modes. When in the host mode, the CRT image and 
keystrokes are associated with the host program; when 
in the PC mode, the CRT image and keystrokes are 
associated with the PC program. This is a toggle opera- 
tion; that is, when a key is hit once, it switches from one 
mode to the other, and when hit again, it switches back. 
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An inherent capability of this design is that a PC pro- 
gram can generate keystrokes to the 3278 or personal 
computer system unit which are identical to those a 
human operator could have generated. 

The fourth sub-function is the feature bus adapter 
which provides circuits to connect the 3278 adapter to 
the feature bus of the 3278 display. The feature bus is 
normally an internal bus of the 3278 display and exists to 
support such features as light pen, magnetic stripe card 
reader, etc. This feature bus is extended outside the 3278 
base unit to the mating portion of the PC adapter to 
provide a relatively high speed, two-way path for send- 
ing data from the host to the PC and vice versa. 

The function referred to as “Data Transfer” is di- 
vided into two sub-functions; file transfer and screen 
capture. In order to make use of this feature, a modifica- 
tion in the microcode of the 3274 controller is provided. 
This modification in the microcode will recognize addi- 
tional 3270 structured fields and direct the data sent 
from the host to the feature bus rather than to the 3278 
tegeneration buffer. A program in the personal com- 
puter can accept that data and act on it immediately or 
store it on diskette for later use with other PC pro- 
grams. In addition, that program will take data from the 
diskette and send it via the feature bus and the 3274 
controller to the host. 

The ability for a PC program to generate 3278 key- 
strokes enables the function called “upload”’ to be per- 
formed. Using the upload function, the operator in- 
vokes a keystroke generation program in the PC. This 
program produces the keystrokes which are sent to the 
host and appear to be macro-language instructions. 
Thse instructions are a bootstrap program which bring 
in the rest of the file transfer program. This file transfer 
program is a private exec which is permanently stored 
and available for use anytime the operator invokes it. It 
only requires this upload once. 

The other sub-function is screen capture. The only 
place within the display sub-system that the screen 
image resides is in the regeneration buffer of the 3278 
display. Additional microcode is provided in the 3274 
controller to unload that screen image from the regen- 
eration buffer of the 3278 display into the 3274 control- 
ler and redirect it out through the feature bus to the PC 
system unit. A program in the PC system unit will write 
this image to diskette or to the printer adapter giving 
the capability for local copy. 

An important integrity aspect of the design is that if 
the personal computer application fails, then the opera- 
tor can, using the keystroke sequence, switch to host 
mode and continue the host operation. Additionally, if 
power is removed from the personal computer, then 
keystroke data is redirected to the display station rather 
than the personal computer without invoking the 
switchover key sequencing. This is made possible be- 
cause the front end of the two-way keyboard adapter is 
powered directly from the 3278 display. 


BRIEF DESCRIPTION OF THE DRAWINGS 


The foregoing and other objects, aspects and advan- 
tages of the invention will be better understood from 
the following detailed description with reference to the 
accompanying drawings, in which: 

FIG. 1 is a perspective view of a 3278 display station 
flanked by a personal computer system unit and a 
printer; 
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FIGS. 2A and 2B together from a pictorial represen- 
tation of the personal computer and the various adapter 
options available including the 3278 adapter; 

FIG. 3 is a block diagram of the 3278 display and the 
personal computer showing how they are interfaced 
with the 3278 adapter; 

FIG. 4 illustrates the relationship of FIGS. 4A, 4B 
and 4C which, taken together, are in turn a detailed 
block diagram of the 3278 attachment; 

FIG. 5 is a block diagram of the feature command 
decoder of the 3278 adapter; 

FIG. 6 is a block diagram of the feature status register 
of the 3278 adapter; 

FIG. 7 is a block diagram of the feature poll register 
of the 3278 adapter; 

FIG. 8 is a timing diagram illustrating the operation 
of reading from the RAM buffer on the 3278 adapter by 
the 3278 display; 

FIG. 9 is a timing diagram illustrating the operation 
of writing into the RAM buffer on the 3278 adapter by 
the 3278 display; 

FIG. 10 is a timing diagram illustrating the operation 
of the poll request and response sequence between the 
3278 display and the personal computer attachment 
feature; 

FIG. 11 is a block diagram of the keyboard data 
paths; 

FIG. 12 is a block diagram showing the cable connec- 
tions between the analog switch, the analog display 
circuits, the digital logic and refresh buffer, and the 
video cable input from the personal computer system 
unit; 

FIG. 13 illustrates the relationship of FIGS. 13A, 13B 
and 13C which, taken together, are in turn logic dia- 
grams of the monitoring logic and video switch, the 
horizontal sync switch, the vertical sync switch and 
related switching logic, the vertical retrace signal 
stretcher, the color to grey scale translator, and the 
grey scale gate signal generator which comprise the 
analog switch in the preferred embodiment; 

FIG. 14 is a timing diagram illustrating the operation 
of the monitoring logic; and 

FIG. 15 is a timing diagram illustrating the operation 
of the vertical retrace signal stretcher. 


DESCRIPTION OF THE PREFERRED 
EMBODIMENT 


Referring now to the drawings, and more particu- 
larly to FIG. 1, a 3278 display station is shown as com- 
prising a CRT display 10 and a keyboard 12. On the 
right of the CRT display 10 is an IBM Personal Com- 
puter system unit 14 which may have one or two floppy 
diskette drives 16 installed in the system unit cabinet. 
On the left of the CRT display 10 is a printer 18, here 
shown on an optional stand 20. The printer 18 is con- 
nected to and controlled by the personal computer 
system unit 14. 

FIGS. 2A and 2B show the IBM Personal Computer 
system unit mother board 22 mapped to generally show 
the location of the Intel 8088 microprocessor, the read 
only storage (ROS), the random access memory 
(RAM), the keyboard attachment, and the I/O expan- 
sion slots as well as other parts of the system unit. A 
number of adapters in the form of printed circuit boards 
are available which are designed to be plugged into one 
of the I/O slots. For example, a diskette drive adapter 
24 capable of supporting up to four diskette drives 
would be plugged into one of the I/O slots. This in turn 
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6 
would be connected to the two internal diskette drives 
16. Two monitor adapters are available for the IBM 
Personal Computer; a color graphics monitor adapter 
26 and a monochrome display and parallel printer 
adapter 28. Typically, one or the other of the adapters 
26 or 28 would be plugged into one of the I/O slots and 
a connection made from the adapter to the base unit of 
the 3278 display. If the monochrome display and paral- 
lel printer adapter 28 is used, then a cable connection is 
also made from the adapter to the printer 18. On the 
other hand, if the color graphics monitor adapter 26 is 
used, it is necessary to plug the parallel printer adapter 
30 in to one of the 1/0 slots and make the cable connec- 
tion from this adapter to the printer 18. Another 1/O 
slot might have plugged into it a RAM expansion card 
32 and/or an asynchronous communications adapter 34, 
the latter having a cable connection to a modem (not 
shown) for connection to a telephone line, for example. 

Accordingly to the invention, a 3278 attachment 
adapter 36 is provided to be plugged into one of the I/O 
slots of the IBM Personal Computer system unit. This 
adapter 36 has cable connections to the base unit of the 
3278 display station and cable connections to both the 
3278 keyboard and the keyboard attachment on the 
mother board of the system unit. The relationship of the 
3278 attachment adapter to the 3278 display station and 
the personal computer system unit is best shown in FIG. 
3 to which reference is now made. 

In FIG. 3, the same reference numerals as used in the 
preceding figures refers to the same components or 
circuits. Therefore, it will be understood that the sev- 
eral adapters shown in block diagram form are plugged 
into the I/O slots in the sytem unit. The 3278 display 
unit 10 is represented as having a CRT 38 which is 
driven by analog circuits 40 in a conventional manner. 
The analog circuits 40 are controlled by digital logic 
and a regeneration buffer 42 which is also connected to 
the feature bus 44 and the keyboard adapter 46. Nor- 
mally, the 3278 keyboard 12 would be connected to the 
keyboard adapter 46. In addition, the 3278 display sta- 
tion communicates with a host computer 48 via a 3274 
controller 50. 

The circuitry described thus far for the 3278 display 
station 10 is conventional. For purposes of the subject 
invention, this circuitry is modified by the addition of an 
analog input switch 52. Normally, the output of the 
digital logic and regeneration buffer 42 goes through 
the analog circuits 40 to generate an image on the face 
of the CRT 38. However, the analog input switch 52 is 
introduced between the digital logic and regeneration 
buffer 42 and the analog circuits 40. The analog input 
switch has a second input which is connected to the 
color graphics adapter 26 or optionally the mono- 
chrome monitor and parallel printer adapter (not shown 
in FIG. 3). The analog input switch 52 thus allows the 
analog circuits 40 to be driven from the normal digital 
logic and regeneration buffer 42 of the 3278 display unit 
or from the output of a video adapter plugged into the 
personal computer system unit. The state of the analog 
input switch is controlled by the 3278 adapter 36. 

The 3278 adapter 36 has four major sub-functions; the 
I/O interface function 54, the analog input switch con- 
trol 56, the two-way keyboard adapter 58, and the fea- 
ture bus adapter 60. The I/O interface function 54 al- 
lows the 3278 adapter 36 to meet the interface of the 
I/O slots of the personal computer system unit. The 
analog input switch control 56 is controlled by a per- 
sonal computer program to cause the analog input 
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switch 52 to switch states. Thus, the personal computer 
program has the capability to determine what is dis- 
played on the face of the CRT 38; either the 3278 host 
image or the personal computer display adapter image. 
Because of the position of the analog input switch 52, 
the regeneration buffer 42 and its supporting logic oper- 
ate as they did before installation of the personal com- 
puter attachment. The same is true for the regeneration 
buffer and its supporting logic in either the color graph- 
ics adapter 26 or the monochrome monitor and parallel 
printer adapter 28. This allows the host program and 
the personal computer program to continue to generate 
images and send them to their respective regeneration 
buffers, thereby allowing concurrent operation of both 
the host program and the personal computer program. 

The third sub-function in the 3278 adapter 36 is the 
two-way keyboard adapter 58 which also operates in 
conjunction with a personal computer program. In an 
unmodified 3278 display station, the keyboard 12 is 
plugged into the keyboard adapter 46; however, when 
the personal computer attachment is installed, the key- 
board 12 is plugged into the two-way keyboard adapter 
58 using the existing 3278 keyboard cable and connec- 
tor. The two-way keyboard adapter 58 accepts key- 
stroke scan codes from the keyboard 12 and feeds them 
to the personal computer memory 62 via the I/O inter- 
face 54. The personal computer program is expected to 
interrogate these scan codes in memory 62, alter them 
(if necessary) using table lookup in memory, send them 
back to the two-way keyboard adapter and direct 
whether the adapter output is sent to the existing key- 
board adapters in the 3278 display or the personal com- 
puter. The program that performs this function is called 
the interrupt handler which, in addition, monitors the 
keyboard 12 operation for a unique key sequence which 
is the way the operator requests the interrupt handler to 
switch modes. When in the host mode, the CRT image 
and keystrokes are associated with the host program; 
when in the personal computer mode, the CRT image 
and keystrokes are associated with the personal com- 
puter program. 

The feature bus adapter 60 provides circuits to con- 
nect the 3278 adapter 36 to the feature bus 44. The 
feature bus 44 normally supports such features as light 
pen, magnetic strip readers, programmable symbol sets, 
and the like. This feature bus mates with the feature bus 
adaper 60 of the 3278 adapter 36 to provide a relatively 
high speed two-way path for sending data from the host 
to the personal computer and vice versa. 

The 3278 attachment adapter 36 is shown in greater 
detail in FIG. 4 and includes a 256 x 8-bit RAM buffer 
66 that can be written to or read from by either the 
personal computer or by a feature command, but not 
simultaneously. The buffer 66 resides in the personal 
computer memory address space starting at base ad- 
dress X‘C4000°. The only time the personal computer is 
allowed access to the buffer 66 is the time when the 
feature has received a Start Op command until the per- 
sonal computer responds with an Op Complete Pend- 
ing. The only other time that the personal computer 
may have access to the buffer 66 is if the Initial Program 
Load (IPL) latch has been reset. At all other times the 
buffer 66 is dedicated to the feature bus adapter. The 
feature bus reads the buffer 66 at the address specified 
by the buffer address counter 68 with either a Read 
Data or Read Multiple command. Data is written to the 
buffer 66 at the address specified by the RAM address 
selector 69 with a Write command from the feature bus. 
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The buffer address counter 68 is one byte wide. It is 
loaded with the Set Address Counter Low command 
from the 3274 controller. It can also be reset to zero 
with the Reset command from the 3274 controller. The 
buffer address counter 68 contains the address which is 
to be read from or written to by the 3274 controller. 

The buffer 66 is connected to a RAM bus 67 which is 
isolated by two tri-state tranceivers 65 and 77. When 
provided with an enable signal and an appropriate di- 
rection control signal, the transceiver 65 allows data to 
flow from the G bus 72 to the RAM bus 67 or vice 
versa. Similarly, the transceiver 77 will allow data to 
flow from the T bus 104 to the RAM bus 67 or vice 
versa. An interface to the PC data bus 73 is provided by 
yet another tri-state tranceiver 75 which, when pro- 
vided with an enable signal and an appropriate direction 
control signal, allows data to flow from the PC data bus 
73 to the T bus 104 or vice versa. The interface to the 
3278 display comprises two parts, a tri-state buffer 91 
and a tri-state driver 93. These serve the same function 
as the transceivers 65, 75 and 77 but they are necessary 
to provide the connections to the feature bus out 89 and 
the feature bus in 95. The buffer 91 and the driver 93 
allow data flow in only one direction so direction con- 
trol signals are not required. When buffer 91 is provided 
with an enable signal, data on the feature bus out 89 is 
allowed to flow onto the G bus 72. When driver 93 is 
enabled, data on the G bus 72 is allowed to flow onto 
the feature bus in 95. 

The feature command decoder 70 is connected to the 
G bus 72 by the feature command register 74. The de- 
coder 70 is shown in more detail in FIG. 5 and com- 
prises two decoder circuits 76 and 78 connected to 
command register 74. These decoder circuits provide 
feature command outputs which are listed below: 


COMMAND DESCRIPTION 


x'l’ Nop 

x'2’ Poll. Sends poll status to feature bus. 

x's Reset. Sets buffer address counter to 
all zeros. 

xe Read Data. Reads one byte of data. 
Increments buffer address counter. 

x's’ Write BAR High. Loads the buffer address 
counter high. 

xe’ Write BAR Low. Loads the buffer address 
counter low. 

xT Read ID. Feature ID and poll status are 
sent to the feature bus. 

xe Start Op. Loads Start Op modifier 
register. 

xo Nop 

XA’ Nop 

xB Read Multiple. Reads up to four bytes 
of data from the buffer. 

xc Write Data. Stores up to 256 bytes of 
data in the buffer. 

xD’ Nop 

X‘E’ Nop 

X‘F Read Status. Sends contents of feature 


status register to feature bus. 


Returning now to FIG. 4, the feature status register 
80 is one byte wide and provides an output to the G bus 
72. This register is read only by the 3274 controller and 
is read using a Read Status command. This Read Status 
command is decoded by the command decoder 70 
which provides an output to the feature controls block 
63 (FIG. 4A). In response to the decoded Read Status 
command, the feature controls block 63 generates a 
Gate FBA (Feature Bus Adapter) Status signal to the 


4,641,262 


9 


feature status register 80 causing it to ouput its content 
on the G bus 72. FIG. 6 shows the feature status register 
in more detail. It comprises five latches 82, 83, 84, 86, 
and 88 and a buffer 90. The following is a description of 
the bits in the feature status register beginning with the 
most significant bit: 


BIT DESCRIPTION 


7 Screen Capture Busy. Set by PC write 
command (bit 7= 1) when screen capture 
message is receive. Reset by a PC write 
command (bit 7=0) or PC reset or Reset. 

6 IPL Complete. Set by PC write command 
(bit 6=1). Reset by PC write command 
(bit 6=0) or PC reset. 

5 Not Busy. Set by feature bus adapter 
when ‘Op Complete Pending’ is set in 
feature status register or PC reset. 

Reset when a Start Op Modifier has been 
received. 

4 Read Request Sequence. Set by PC write 
command (bit 4=1) when it is ready for 
the 3274 to read the buffer. Reset by PC 
write command (bit 4=0) or PC reset or 
Reset. 

3 Reserved. 

Reserved. 

1 Op Complete Pending. Set by PC write 
command (bit 1=1). Reset by Acknowledge 
to feature poll or PC reset or Reset. 

0 Reserved. 


Returning again to FIG. 4, the feature poll/ID re- 
sponse register 92 is connected to the G bus 72. This 
register is also one byte wide and is read only by the 
3274 controller. As shown in FIG. 7, register 92 com- 
prises two latches 94 and 96 and a buffer 98. The bit 
descriptions are give below beginning with the most 
significant bit: 


DESCRIPTION 


6 

1 

] } Feature ID = X'S’ 

i 

Feature Interrupt. Set if IPL complete 
has been activated or Read Request 
Sequence has been activated. Reset by 
Acknowledge to poll or PC reset or Reset 
Reserved. 

Reserved. 

Op Complete. Set by PC write command 
(bit O=Reset by Acknowledge to poll 

or PC reset or Reset. 


BIT 


weUBAA 


oun 


Returning to FIG. 4, when a Read Feature ID com- 
mand is decoded by the adapter, the poll/ID response 
register 92 is gated onto the feature bus in 95. 

The control signals from the 3278 feature bus are 
logically combined with the outputs of the feature bus 
command decoder 70 to generate gating and enable 
signals for reading from or writing to the RAM buffer 
66 and various ones of the registers on the attachment 
adapter 38 by the 3278 display station. The logic that 
generates these gating and enable signals is generally 
represented by block 63 which has as inputs the control 
signals Feature Reset, Strobe Feature Bus Out (FBO), 
Acknowledge, Present Poll, and the outputs ‘®’ to ‘F’ 
from the command decoder 70. The control signals 
Feature Reset, Strobe Feature Bus Out, Acknowledge, 
and Present Pol] originate from the 3278 display and are 
communicated via the feature bus out 89. Also commu- 
nicated via the feature bus in 95 to the 3278 display are 
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the Feature Response and the Poll Request signals. The 
feature read signals produced by the feature control 
block 63 include Gate ID or Poll Status, Gate FBA 
(feature bus adapter) Status, and Gate RAM in combi- 
nation with the Gate FBI (feature bus in) signal. The 
feature write signals produced by the feature control 
block 63 include LD BFR ADR CTR and —RAM WE 
(write enable) in combination with the Gate FBO sig- 
nal. The specific details of the logic circuitry in feature 
control block 63 are shown in Appendix B of the JBM 
3270 Personal Computer Attachment User’s Guide pub- 
lished in March 1983, and the procedure by which a 
3278 display communicates with an attached feature is 
described in U.S. Pat. No. 4,271,479 to Cheselka et al. 
However, a few examples should illustrate the opera- 
tions performed. 

Referring now to FIGS. 4 and 8, consider first the 
operation of reading from the buffer 66 to the 3278 
display via the feature bus in 95. Parallel command bits 
on the feature bus out 89 are inputted to the tri-state 
buffer 91 as indicated in FIG. 8 as c and d. FIG. 8 at c 
indicates that bits 2 to 10 may be “0” or “1” depending 
on the code of the command, while FIG. 8 at d indicates 
that bit 11 is a “O” indicating that the data on the feature 
bus out 89 is a command. Bits 10 and 11 are supplied to 
buffer 100 which supplies an input to the parity check- 
er/generator 101. The parity checker/generator 101 
checks the parity of the incoming command or other 
data and, if there is a parity error, provides an error 
output signal which is processed in a conventional man- 
ner. Since as shown in FIG. 8 at h the Gate FBO signal 
to the tri-state buffer 91 is low, bits 2 to 9 on the feature 
bus out 89 are transferred to the G bus 72. The 3278 
display then causes the input control signal Strobe Fea- 
ture Bus Out (SFBO) to go low as shown in FIG. 8 at 
a. A negative gated SFBO signal shown in FIG. 8 at e 
gates the command on the G bus 72 into the feature bus 
command register 74, This register 74 supplies the com- 
mand to decoder 70 which provides a feature bus com- 
mand signal on one of lines ‘®’ to ‘F’ to the feature 
controls block 63. At this point it has been logically 
determined that a read operation is to be performed 
from the buffer 66. The gate FBO signal now goes 
positive as shown in FIG. 8 at h turning off the tri-state 
buffer 91 and blocking further input from the feature 
bus out 89 to the G bus 72. The gate FBI signal then 
goes negative as shown in FIG. 8 at i enabling the tri- 
state driver 93 to allow data on G bus 72 to pass to the 
feature bus in 95. Since there is assumed to be no parity 
error and the command is assumed to be valid in this 
example, the feature response signal is sent to the 3278 
display as shown in FIG. 8 at b. At the same time, the 
gated SFBO signal goes positive isolating register 74 
from the G bus 72. Two signals are now sent to the 
tri-state transceiver 65. These are Gate RAM and En- 
able Gate RAM signals shown in FIG. 8 at j and k. The 
Gate RAM signal is a directional a control signal to 
allow data to go from the G bus 72 to the RAM bus 67 
(Gate RAM negative) or from the RAM bus 67 to the G 
bus 72 (Gate RAM positive). The Enable Gate RAM 
signal enables the transceiver 65 to pass the data be- 
tween the two buses. Since the RAM WE signal is 
positive as shown in FIG. 8 at m, the data from the 
address specified by the address selector 69 is read from 
buffer 66 onto RAM bus 67 and via the transceiver 65 to 
G bus 72 from where it is transferred via driver 93 to the 
feature bus in 95. At the end of the SFBO signal, a 
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negative going step buffer address counter gate is gener- 
ated as shown in FIG. 8 at | causing the address counter 
68 to advance to the next address. 

It it had been desired to read from the buffer 66 begin- 
ning at a specific address, it will of course be understood 
that the read operation would have been first preceded 
by a write operation which loaded the starting address 
into the buffer address counter 68. Similarly, a write 
operation to the buffer 66 from the 3278 display would 
also be preceded by a write operation to load the start- 
ing address into the buffer address counter 68. 

The write operation is illustrated by a write operation 
to the buffer 66. Reference is now made to FIGS. 4 and 
9. As before, parllel command bits on the feature bus 
out 89 are inputted to the tri-state buffer 91 as indicated 
in FIG. 9 at c and d. Since as shown in FIG. 9 at h the 
Gate FBO signal is negative, bits 2 to 9 on the feature 
bus out 89 are transferred by the tri-state buffer 91 to the 
G bus 72. The 3278 display then causes the input control 
SFBO to go low as shown in FIG. 9 at a and this pro- 
duces the negative gated SFBO signal shown in FIG. 9 
at e that gates the command on the G bus 72 into the 
feature bus command register 74. The decoder 70 in 
response to the command data in register 74 provides a 
feature bus command signal] to the feature control block 
63. At this time in the example, it has been logically 
determined that a write to buffer 66 is to be performed. 
This time, however, the gate FBO signal remains nega- 
tive and the gate FBI signal remains positive as shown 
in FIG. 9 at h and i, respectively, so that the tri-state 
buffer 91 remains on and the tri-state driver 93 remains 
off. The feature response signal is sent to the 3278 dis- 
play as shown in FIG. 9 at b and the gated SFBO signal 
goes positive as shown in FIG. 9 at e as in the preceding 
example. The Gate RAM signal shown in FIG. 9 at k 
remains negative. This is the direction control signal to 
transceiver 65, and in response to this signal, the trans- 
ceiver 65 allows data to flow from the G bus 72 to the 
RAM bus 67 when the transceiver 65 is enabled by a 
negative going Enable Gate RAM Signal. The first time 
this occurs, the command on the G bus 72 is transferred 
to the RAM bus 67 but it is not written to buffer 66 
because the RAM WE signal is positive as shown in 
FIG. 9 at m. On the next cycle, the data to be written to 
the buffer 66 is input to the tri-state buffer 92 as shown 
at FIG. 9 at c. Note that at this point bit 11 on the 
feature bus out 89 goes high as shown in FIG. 9 at d to 
indicate that the bits 2 to 10 represent data and not a 
command. This time the RAM WE signal goes negative 
allowing the data on the data bus 67 to be written to the 
buffer 66. At the end of the RAM WE signal, the step 
buffer address counter pulse shown in FIG. 9 at 1 is 
generated causing the buffer address counter 68 to sup- 
ply the next address to the RAM address selector 69 in 
anticipation of the next write operation. 

Consider now the poll request and response sequence 
with reference to FIGS. 4 and 10. As is common to all 
features which may be attached to the 3278 display, a 
poll request line is activated by the personal computer 
attachment when it has status to transmit. This is shown 
in FIG. 10 at a. In order to prevent conflicts among 
several features which may be attached to the 3278 
display, each feature is assigned a number (5 for the 
personal computer attachment in this specific example) 
and when a priority counter in the 3278 base unit 
reaches the number assigned to a particular feature, a 
present poll signal is sent to the feature. This is shown in 
FIG. 10 at b. Furthermore, once the poll request line 
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has been activated by a particular feature, all other 
features are prevented from responding to a poll on the 
feature bus out 89. The poll request bit shown in FIG. 
10 at a and the present poll signal shown in FIG. 10 at 
b cause the poll response signal shown in FIG. 10 at c to 
be generated and sent from the feature controls block 63 
to the 3278 display. In response to the “hand shaking”, 
the 3278 display then sends the poll command on the 
feature bus out 89 and the SFBO signal to the feature 
controls block 63, the latter being shown in FIG. 10 at 
d. As in the buffer read operation previously described, 
the gate FBO signal goes positive and the gate FBI 
signal goes negative turning off tri-state buffer 91 and 
turning on tri-state driver 93 thereby connecting the G 
bus 72 to the feature bus in 95. The poli command is 
decoded by the command decoder 70 and, in response 
to the decoded command, the feature controls block 63 
generates the Gate ID or Poll Status signal to the poll- 
/ID response register 92 causing it to output its contents 
on the G bus 72. This data is transferred to the feature 
bus in 95 via the tri-state buffer 93 as shown in FIG. 10 
at e. Finally, the 3278 display provides an acknowledge 
signal shown in FIG. 10 at f to the feature control block 
63 to complete the “hand shaking”. 

Considering next the PC side of adapter 36, the PC 
status register 102 is connected to the T bus 104 and is 
one byte wide. This register is read only to the personal 
computer. It resides at I/O address X‘3E4’. The follow- 
ing is a description of the bits of the PC status register 
beginning with the most significant bit: 


BIT DESCRIPTION 


7 Reserved. 

6 Poll Request Active. The bit is 
interrogated by the personal computer 
data transfer software to either allow 
the software to change the feature 
status register bits 0) or to prohibit 
the change of feature status register 
bits (1). It is set when any feature 
status register bit is initially turned 
on and the present poll signal from the 
feature bus is present and is turned off 
by the feature bus poll acknowledge. 

5 Display Type. This bit is a 1 for a 3278 
and a 0 for a 3279 or similar color 
monitor. 

4 Serial Port Busy. This bit is a ] when 
the keyboard serializer is busy. It is 
reset when the port becomes available or 
with PC reset. 

3 Seria] Port Interrupt. This bit is a 1 
when the keyboard serial port has 
completed sending a character. It is 
reset by an adapter command or with PC 
reset. 

2 Start Op Interrupt. This bit is a 1 when 
the Start Op Modifier register has been 
loaded from the feature bus. The bit is 
reset when the Start Op Modifier 
register is read by the PC or with PC 
reset. 

t Parallel Output Port Interrupt. This bit 
is a t when the parallel output port 
(8255 Port B) is available to accept 
another character. This bit is reset 
when data is sent to the port or by PC 
reset. 

0 Keyboard In Interrupt. This is a | when 
the adapter has received a character 
from the keyboard (8255 Port A). This 
bit is reset when the data is read from 
the adapter or with PC reset. 
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The PC command decoder 106 is connected to the T 
bus 104 and is similar in construction to the feature 
command decoder 70 and so a detailed illustration of 
the decoder 106 is omitted from this description. The 
PC command decoder 106 is one byte wide and is write 
only. This decoder resides at 1/O address X‘3E4’. The 
following is a list of the commands decoded by the 
decoder 106: 


COMMAND DESCRIPTION 

X00" Turn off serial interrupt. Resets the 
keyboard serial 1/0 port. 

X‘o!" Turn on Op Complete Pending. Turns the 
Op Complete Pending bit on and causes a 
poll request to the 3278. 

X'02' Turn off Read Request Sequence. 

X'03' Turn on Read Request Sequence. 

X‘04" Turn off Screen Capture Busy. 

X'05" Turn on Screen Capture Busy. 

X06" Turn off Test Mode. 

X'07" Turn on Test Mode. 

X08" Turn off Keyboard Clicker Gate. 

x‘'oo" Turn on Keyboard Clicker Gate. 

X‘0A' Turn off 3278 Display gate. 

X'0B" Turn on 3278 Display gate. 

X‘0C’ Turn off IPL Complete. 

x‘0D’ Turn on IPL Complete. 

X‘0E’ Turn off Diagnostic Mode. 

X‘OF’ Turn on Diagnostic Mode. 


The adapter 36 uses an Intel 8255 programmable 
parallel interface controller 64 to interface to the key- 
board 12, the keyboard adapter 46, and the analog 
switch control 56. For detailed information on the 8255 
programmable parallel interface controller, the reader 
is referred to the Inte! Data book. The controller 64 has 
four ports identified as Ports A, B, C and D. These 
ports, their I/O addresses and a description of their use 
are listed below: 


PORT ADDRESS DESCRIPTION 

A X‘3E0° This port is used to read the keyboard. 

B XSEr This port is used to send keyboard data 
to the 3278 display. 

Cc X‘3E2’ This port has multiple uses. It is used 
for the control signal for ports A and 
B, the analog switch control, and 
control to select which input is read 
into port A (i.e. 3278 keyboard data or 
3278 keyboard ident code). _ 

D X‘3E3’ This is the control register for the 


8255 controller. 


The Intel 8255 controller 64 is the main device used 
to interface the keyboard. The Keyboard In at Port A 
of the 8255 controller is connected to the keyboard 12. 
The interface is asynchronous in that when the key- 
board has a character to send, it activates the line “Data 
Avail In”. The 8255 Port A is set for strobed input, and 
when the “Data Avail In” line from the keyboard be- 
comes active, the eight scan bits from the keyboard are 
loaded into Port A of the 8255 controller. The 8255 
responds by activating the “KB Ack Out” line. When 
the software reads Port A of the 8255, the “Data Avail 
Out” line from the 8255 will deactivate. The 8255 also 
generates an interrupt (“KB In Int”) to the personal 
computer when a character has been read into the 8255 
controller. 

The keyboard data serialization register 110 is write 
only and resides at I/O address X‘3E5’. The data writen 
to this register will be serialized and sent to the PC 
keyboard input socket. After a keystroke has been read 
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in from the keyboard 12, the PC software determines 
where to send the data. If the attachment is in the PC 
mode, the keystroke will be mapped using a software 
lookup table to a corresponding PC keyboard scan- 
code. In the specific example being discussed, scan code 
conversion is required because the 3279 keyboard 12 is 
encoded in a different scan code than the PC keyboard 
scan code. Obviously, in the host mode, no scan code 
conversion is required. Next, the new scan-code will be 
output to the keyboard serializer 110. Writing this regis- 
ter causes PC Status Bit 4 (Serial Port Busy) to become 
active. When the serialization is complete, Bit 4 will be 
reset and PC Status Bit 3 (Serial Port Interrupt) will be 
set. The data sent to this port will be serialized in the 
following order: First, a parity bit will be sent out. 
Second, the data will be sent out with the least signifi- 
cant bit sent first. This port is not bidirectional and 
therefore does not respond to the PC keystroke soft- 
ware reset command. 

FIG. 11 is a functional block diagram which summar- 
izes the keyboard data paths just described. Note that 
the 8255 controller 64 operates as the two-way key- 
board adapter 58 shown in FIG. 3. An important aspect 
of the invention is that if the personal computer applica- 
tion fails, then the operator can, using the keystroke 
sequence, switch to the host mode and continue the host 
operation. This is made possible by powering the front 
end of the two-way keyboard adapter directly from the 
3278 display station. The front end of the two-way 
keyboard adapter is that section of the logic which 
accepts keystroke information from the keyboard and 
directs it either to the 3278 or to the personal computer. 
Additionally, if power is removed from the personal 
computer, then keystroke data is automatically redi- 
rected from the front end of the two-way adapter to the 
display station rather than to the personal computer 
without requiring the operator to invoke the switch- 
over key sequencing so that host operation is main- 
tained. 

The appendicies at the end of the specification are 
reproductions of the macro assembler print outs of the 
following software which facilitates the interrupt han- 
dling of the IBM Personal Computer attachment to an 
IBM 3278 display station: Appendix A is the listing for 
the 3278 attachment BIOS (Basic Input/Output Sys- 
tem) extension. Appendix B is the listing for the key- 
board interrupt handler. Appendix C is the listing for 
the feature bus interrupt handler. Appendix D is the 
listing for the attachment BIOS end label. Appendix E 
is the listing for the 3278 attachment initialization. Ap- 
pendix F is the listing for the EBCDIC keyboard trans- 
lation tables and keyboard selection tables. The function 
of the 3278 attachment BIOS extension is to handle all 
hardware interrupts from the 3278 attachment and all 
software interrupts for the 3278 attachment functions. 
The function of the 3278 attachment keyboard interrupt 
handler is to process keystrokes from the 3278 keyboard 
and keyboard related function requests from an applica- 
tion program. The function of the 3278 attachment 
feature bus interrupt handler is to process all Start Op- 
eration commands from the 3274 controller and all 3278 
attachment related function requests from an applica- 
tion program. The function of the 3278 attachment 
BIOS end label is to mark the physical end of the 3278 
attachment BIOS extension. The function of the 3278 
attachment initialization is to initialize the 3278 attach- 
ment and the 3278 attachment BIOS extension interrupt 
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handlers. These appendicies are intended to show an 
example of the software to support a specific preferred 
embodiment of the invention. Those skilled in the art 
will recognize that the software listed in the appendicies 
is tailored to the IBM Personal Computer used as an 
attachment to the IBM 3278 display station. The attach- 
ment of a personal computer to a display station of 
different manufacture and having different characteris- 
tics would require different software support. In some 
cases, the software support needed will be simpler than 
that of the specific embodiment disclosed. For example, 
the keyboard of the 3278 display terminal uses a scan 
code which is different than the scan code for the IBM 
Personal Computer keyboard which requires a transla- 
tion between the two codes depending on what mode 
the attachment is in. This translation is accomplished by 
table lookup in the memory of the PC system unit as 
described above. Obviously, when both the display 
station and the personal computer use the same key- 
board code, typically ASCII, this translation function is 
not required. Other simplifications and modifications 
will be apparant to those skilled in the art depending on 
the characteristics of the display station and personal 
computer which are to be attached. 

Returning now to FIG. 4, the control signals from the 
Personal Computer are logically combined to generated 
gating, enable and address signals for reading from or 
writing to the RAM buffer 66 and various ones of the 
registers on the attachment adapter by the Personal 
Computer Feature. The logic that generates these sig- 
nals is generally represented by block 71. Again, the 
specific details of the logic circuitry in the PC Controls 
and Address Decode Block 71 are shown in Appendix 
B of the JBM 3270 Personal Computer Attachment User's 
Guide. The inputs to the logic block 71 from the Per- 
sonal Computer are the PC Clock, +Reset Driver, 
Input/Output Read, Input/Output Write, Memory 
Read, Memory Write, Address Enable, and the Address 
Bus AO-A19. 

Consider first the operation of writing to the buffer 66 
by the Personal Computer. The logic block 71 generates 
control signals to the tri-state transceiver 75 in order to 
connect the PC data bus 73 to the T bus 104. One of 
these signals, the +T Bus to PC signal, is a direction 
control signal, and the other, the Gate PC to T Bus 
signal, enables the transceiver 75. Similar direction and 
enabling signals are generated for the tri-state trans- 
ceiver 77. Specifically, the —T Bus to G Bus direction 
control signal allows data to flow from the T bus 104 to 
the RAM bus 67, and the —PC Select RAM signal 
enables the transceiver 77. With the two transceivers 
enabled, a data path is established from the PC bus 73 to 
the T bus 104 and to the RAM bus 67. The -RAM WE 
(write enable) signal applied to the RAM buffer 66 then 
causes the data on the RAM bus 67 to be written into 
the RAM buffer at the location specified by the RAM 
address selector 69. A RAM buffer read operation is 
similar except that the direction control signals and the 
—RAM WE signal are inverted. 

In order to write to the PC command decoder 106, 
the transceiver 75 is enabled as in a write to buffer 
operation, but the transceiver 77 is not enabled. The 
logic block 71 generates a —IOW (I/O write) signal 
and the address X‘3E4’ to the command decoder 106 to 
cause data on the T bus 104 to be written into the de- 
coder. The PC Status Register 102 shares the address 
X‘3E4’ with the PC Command Decoder 106. This is 
possible since register 102 is a read only register while 
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16 
the decoder 106 is write only. Therefore, to read the PC 
Status Register 102, the direction contro] signal to the 
transceiver 75 is inverted and the logic block 71 gener- 
ates a —IOR (1/0 read) signal and the address X‘3E4# 
to the register 102. 

The Keyboard Data Serializer 110 and the Start Op 
Modifier Register 112 also share an address, X‘3ES’, the 
former being write only and the latter being read only. 
The operations of writing to and reading from these 
registers are similar to those just described for the com- 
mand decoder 106 and the status register 102. In addi- 
tion to the address X‘3ES’, the logic block 71 generates 
the —IOW signal for the serializer 110 or the —IOR 
signal for the register 112. 

The diagnostic register 114 contains the ten feature 
bus out bits as well as strobe feature but out, Poll Ac- 
knowledge, Present Poll, and Reset. This register can 
be written by the diagnostic program via the PC I/O 
bus. Two additional I/O addresses are decoded in the 
adapter for this purpose. With the feature bus cable 
disconnected, the diagnostic program is able to manipv- 
late this bus (feature bus out) to simulate feature com- 
mands and data. 

The diagnostic buffer 116 is attached to the feature 
bus in (bits 2 to 20), Feature Response, Poll Request, 
and the analog switch control. The buffer 116 can be 
activated by the diagnostic program via the PC I/O 
bus. Two I/O addresses are decoded for this function. 
With the feature bus cable disconnected, the diagnostic 
program is able to detect feature responses and data. 

Data transfer between the personal computer and the 
host program consists of file transfer and screen cap- 
ture. File transfer is enabled by the 3274 controller 50 
microcode which recognizes certain structured fields in 
the host data stream and directes the data to the feature 
bus 44 instead of the regeneration buffer 42 of the 3278 
display station as shown in FIG. 3. The personal com- 
puter can accept the data and act on it immediately or 
store it on diskette for latter use with other PC pro- 
grams. In addition, data can be taken from the diskette 
and sent via the feature bus 44 and the 3274 controller 
50 to the host 48. This same ability to transmit data from 
the personal computer to the host permits a PC pro- 
gram to perform a function called “upload”. With this 
function, an operator signs on to the host system in the 
normal manner. Then the operator can invoke a key- 
stroke generation program in the personal computer. 
This program produces the keystrokes which are sent to 
the host 48 and appear to be macro-language instruc- 
tions. These instructions are a bootstrap program which 
bring in the rest of the file transfer program. This file 
transfer program is a private exec which the operator 
now owns. It is permanently stored at the host 48 and 
available for use any time the operator invokes it. It 
only requires this upload once. Other uses can be envi- 
sioned for the automatic keyboard operations just de- 
scribed. For example, there could be automatic sign on 
or automatic generation of any keystroke sequence that 
the operator wishes to define. 

Screen capture is the equivalent of the 3270 local- 
copy function and of the IBM Personal Computer print- 
screen function. Screen capture permits an operator to 
obtain a printed hard copy of the screen image or to 
copy the screen image to the system unit diskette. The 
only place within the display sub-system that the screen 
image resides is in the regeneration buffers. If the analog 
switch 52 currently connects the regeneration buffer 42 
to the analog circuits 40, then the host data image is 


4,641,262 


17 

displayed. The 3274 controller 50 has microcode to 
unload that screen image from the regeneration buffer 
42 into the 3274 controller 50 and redirect it out 
through the feature bus 44 to the PC system unit 14. The 
system unit 14 then directs this screen image data to 
either the printer 18 or a diskette drive 16 via the corre- 
sponding adapter. If on the other hand the analog 
switch 52 connects the output of a PC monitor adapter, 
either the color graphics adapter 26 or the monochrome 
monitor and parallel printer adapter 28, to the analog 
circuits 40, then the image displayed is the PC program 
image. This image may be printed in the usual manner 
since it is already resident in the PC system unit. This 
capability for local copy also makes it possible for pro- 
grams to be written to operate on the screen image in 
whatever way the programmer desires. 

While the feature bus adapter physically resides in the 
personal computer, it appears to the 3274 controller as 
feature address ‘0101’B on the 3278 display. 3274 micro- 
code and PC microcode communicate with each other 
via the feature bus adapter. The Poll Response register 
92 is used to signal the 3274 controller 50 that the PC 
status has changed. The Poll Response register 92 con- 
tains the following: 

bits 0-3: Feature Address (‘0101’) 

bit 4: Request Read Status 

bits 5,6: reserved 

bit 7: Operation Complete 
The Poli Response register 92 can be read using a Read 
Feature ID command. The FBA Status register 80 is 
used to indicate the current state of the PC and the 
Feature Bus Adapter. The FBA Status register 80 con- 
tains the following: 

bit 0: Screen Capture Busy 

bit 1: FBA Interface Enabled 

bit 2: FBA NOT Busy 

bit 3: Request Read Operation 

bits 4, 5: reserved 

bit 6: Operation Complete Pending 

bit 7: reserved 
The Start Op Modifier register is used to tell the PC 
why it is being signaled by the 3274. The Start Op Mod- 
ifiers include the following: 

X‘00’-reserved 

X‘01’-3278 POR 

X‘02’-Read Operation 

X‘03’-Write Operation 

X‘04’-Execute 

X'05’-Abort Transfer (Abort-T) 

X‘06’-Abort to Last Verify (Abort-LV) 

X‘07’-Error 

X‘08’-Verify 

X‘09’-X‘FF’ are reserved 
The address counter register 68 is used to tell the FBA 
hardware what buffer displacement to use when trans- 
ferring data from/to the buffer on the next coax read/- 
write command. 

The messages between the 3274 and the PC are trans- 
ferred via the RAM buffer 66. The format of the buffer 
is as follows: 


Length |type[_flags | data (0-252 bytes 


10) 2 3 4 256 


Each buffer passed to or from the attachment consists of 
a buffer header and data. The personal computer sends 
data to the 3274 that consist of the following: 
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1. File Transfer Data for the Host 

2. Screen Capture Options Definition 

3. Wrap Test Message 

4. Query Keyboard State 
The data sent to the PC attachment from the 3274 will 
consist of the following: 

1. File Transfer Data from the Host 

2. Screen Capture Data from the Display 

3. Wrap Test Message 

4. Keyboard State Information 

The buffer header provides the necessary information 
for both the 3274 and the PC to know the amount of 
data in the buffer, the type of data, and other message 
indications. The format of the buffer header is as fol- 
lows: 

length=number of data bytes in the buffer (0-252) 

type = message type (structured field, screen capture) 

flags=control flags 
The length field is 2 bytes. It contains the number of 
data bytes in the buffer. It does not include the buffer 
header. Byte 0 is the high order byte and byte 1 is the 
low order byte. The type field is 1 byte. Bit 7 signifies 
message direction (O=inbound, 1=outbound). The 
possible type fields flowing from the PC to the 3274 
(inbound) are as follows: 

X‘00’-Wrap Test Request 

X‘02’-Inbound Structured Fields 

X‘04’-Define Screen Capture Options 

X‘06’-Query Keyboard State 
The possible type fields flowing to the PC from the 
3274 (outbound) are as follows: 

X‘01’-Wrap Test Reply 

X‘03’-Outboard Structured Fields 

X‘05’-Screen Capture Buffer Transfer 

X‘07’-Keyboard State 

The flag field is also 1 byte. The bits are defined as 
follows: 

Bit 0=X‘I’ beginning of message 

Bit 1=X‘1’ end of message 

Bits 2-7 =reserved 

The objective of the file transfer function is to trans- 
fer files between a host application and the PC. The 
3274 controller implements this objective by expanding 
its structured field support. The terminal operator initi- 
ates a file transfer between a host application program 
and the PC by entering a message while in host mode. 
The host application program controls the transfer by 
issuing Write Structured Field (WSF) commands with 
FBA Structured Fields to the 3274 controller. The 3274 
transfers the FBA Structured Fields to the PC for pro- 
cessing. The PC generates replies to the host applica- 
tion in the form of FBA Structured Fields and signals 
the 3274 that it has data to be read. The 3274 reads the 
data and sends it to the host application. After one host 
message is sent to the PC, the host application will wait 
for a reply from the PC. The 3274 microcode changes 
required for file transfer are host system independent. 
The functions that require changes are as follows: 

1. outbound data stream 

2. inbound data stream 

3. query reply 

The Write Structured Field Data Stream is extended 
to provide support for File Transfer between the host 
and the PC. The FBA Structured Field is identified by 
the type of fields X‘DO’. In host to PC (outbound) 
transfer, the structured fields except FBA Structured 
Fields are processed by the 3274 Data Stream Proces- 
sor. The data contained in the FBA Structured Field is 


4,641,262 


19 
not processed by the 3274. Instead, it is interpreted by 
the PC. When the 3274 detects a SF type of X‘DO’, data 
is passed to the PC through the FBA. A response is 
generated by the PC that is sent to the host. The FBA 
Structured Field is defined as follows: 


BYTE CONTENT MEANING 
0-1 L variable length 
2-3 xDOXX FBA type 10 
4-n data data 


The 3274 takes only the FBA structured fields, puts 
them into the FBA buffer 66, with a four byte buffer 


header, and issues a write start-op command for the PC 15 


to get the data in the buffer. The buffer 66 holds 252 
bytes of data with the 4 byte buffer header. The PC 
reads the data out of buffer 66 and puts the data into its 
own storage area. The start-op command indicates to 


the FBA the end of the DCA command sequence. A 20 


modifier byte following the command indicates the 
reason for the start-op command, and the start-op com- 
mand and modifier provides the 3274 control of the 
FBA buffer. The 3274 Outbound Data Stream Proces- 


sor issues start-op commands to the FBA with the fol- 25 


lowing modifiers: 
1. X‘03’-Write 
2. X'04’-Execute 
3. X*05’-Abort-T 


4. X‘06’-Abort-LV 30 


5. X‘08"-Verify 
The WRITE Start-op is sent to the PC after the 3274 
has written data into the FBA. The WRITE Start-op 
signals the PC that access to the buffer now belongs to 


the PC in order to remove the data placed there by the 35 


3274. The PC has access to the buffer 66 until it indi- 
cates ‘Op-Complete’. The EXECUTE Start-op is sent 
when the data in the WSF indicates End of Message and 
there are no transmission errors or data stream errors in 


the message. Execute is a signal to the PC that process- 40 


ing may begin on the informaion received. The 
ABORT-T Start-op indicates to the PC that there was 
an error in the WSF data stream. The VERIFY Start- 
op is sent to the PC when the 3274 detects an end-of- 


block condition. The ABORT-LV Start-op indicates to 45 


the PC that there was a transmission error. 

For PC to host (inbound) data transfer, the PC sends 
an asynchronous request to the 3274 when it wants to 
send a FBA Structured Field to the host. The 3274 gets 


the data from the PC and puts it into its own line buffers 50 


and sends the data to the host. The 3274 does not exam- 
ine any of the data that is sent from the PC to the host. 
After the PC sends the 3274 an inbound file transfer 
message, the inbound transmission must be acknowl- 


edged before a new inbound operation can be per- 55 


formed. The 3274 will continue to issue Read Start-Op 
command queues to get more data into the FBA buffer 
66 to be transferred to the host until the End of Message 
flag is on in the buffer header. The start-op command 


indicates to the FBA the end of the DCA command 60 


sequence. A modifier byte following the command 
indicates the reason for the Start-Op command. The 
3274 Inbound Data Stream Processor issues start-op . 
command to the FBA with the following modifiers: 


1. X‘02’-Read 65 


2. X‘04’-Execute 
3, X‘05’-Abort-T 
4. X‘06’-Abort-LV 
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5. X‘°07’-Error 
The READ Start-op is sent to the PC after the PC has 
sent asynchronous status to the 3274 requesting data to 
be sent to the host. On receipt of the Read Start-op, the 
PC has control of the buffer 66 and will put data into the 
buffer until it indicates Op-complete. The EXECUTE 
Start-op is sent to the PC when no errors are detected in 
the buffer header protocol. The ABORT-T Start-op is 
sent to terminate an inbound message operation. The 
ABORT-LYV Start-op is sent to terminate an inbound 
message operation. The ERROR Start-op is sent to the 
PC if the 3274 detects an incorrect buffer header. 

The objective of the screen capture function is to 
transfer the data visible on the 3278 display screen to 
the PC for printing on the PC printer or storing on a PC 
diskette. The terminal operator initiates a screen cap- 
ture by pressing the print key while in host mode with 
the display’s Print ID set for local copy to the PC. The 
3274 microcode functions affected by screen capture 
include the following: 

1. Print IDENT key 

2. Print key 

3. Host Initiated Copy 

4. Device Cancel key 

5. Host Loadable Printer 

(PAM) key sequence 
The Print IDENT key is used by the operator to deter- 
mine what the current printer assignment is or to assign 
a printer or a printer class based on the PAM. The Print 
key is used by the operator to initiate a local copy func- 
tion. The host initiated copy function is invoked in SNA 
environment by the host sending a 3270 write type 
command to a display. The operator may use Device 
Cancel to cancel a current outstanding print request if 
the input is inhibited beacuse of a Device Busy condi- 
tion. The host loadable PAM key sequence is used to 
update the cluster’s PAM based on information transfer 
from the host. 

The choice of the monochrome display and parallel 
printer adapter 28 and the color graphics adapter 26 
depends on whether a graphics display function is de- 
sired. Either of these adapters may be used with the 
3278 display which is itself a monochrome display. In 
the case where the color graphics monitor adapter 26 is 
used with a 3278 display, color signals are converted 
into a grey scale for display. If the color graphics moni- 
tor adapter 26 is used with the 3279 display or similar 
color monitor, the color conversion to grey scale is not 
required or used. The output characteristics of the 
monochrome display and parallel printer adapter 28 and 
the color graphics adapter 26 for the IBM PC are differ- 
ent. Both are designed around a Motorola 6845 CRT 
Controller module, but there are significant differences 
in resolution, modes and frequency of operation which 
are summarized below: 


Authorization Matrix 


Monochrome Color Graphics 
80 X 25 text mode yes yes 
40 x 25 text mode no yes 
APA graphics mode no yes 
character box size 9x 14 8x 8 
character size 7x9 5x7 
video frequency 18 MHz 7 MHz/14 MHz 


Programming for the 6845 CRT Controller for the 
monochrome display adapter and the color graphics 
adapter is described on pages 2-45 and 2-60, respec- 
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tively, of the IBM Technical Reference for the IBM PC, 
Revised Edition (July 1982). In the present invention, 
the following initialization parameters are loaded into 
the 6845 CRT Controller from the diskette containing 
the interrupt handler program for the monochrome 
display adapter: 


Register Register Program Hex 
No. File Unit Code 
RO Horizontal Total Characters 63H 
RI Horizontal Display Characters 50H 
R2 HSync Position Characters 52H 
R3 HSync Width Characters OFH 
R4 Vertical Total Char Rows 19H 
RS VTotal Adjust Scan Line 00H 
R6 Vertical Display Char Row 19H 
R7? VSync Position Char Row 18H 
R8 Interlace Mode - 02H 
R9 MaxScan Line Addr Scan Line ODH 
RIO Cursor Start Scan Line OBH 
Rll Cursor End Scan Line OCH 
R12 Start Addr (H) - 00H 
R13 Start Addr (L) _ 00H 
R14 Cursor (H) _— 00H 
R15 Cursor (L) _ OOH 


The following initialization parameters are loaded into 
the 6845 CRT Controller for the color graphics adapter 
with the register file and program unit being the same as 
above: ‘ 


Register 40 x 25 80 x 25 Graphic 
No. Alpha Alpha Modes 
R1 38H 71H 38H 
R2 28H 50H 28H 
R3 2BH 57H 2BH 
R4 0SH OAH 05H 
R5 1AH 1AH 6BH 
R6 00H 00H 00H 
R7 19H 19H 64H 
R8 19H 19H 64H 
RI 02H 02H 02H 
R10 07H 07H 01H 
Rll 06H 06H 06H 
R12 07H 07H 07H 
R13 00H 00H 00H 
R14 00H 00H 00H 
R15 00H 00H 00H 
R16 00H 00H 00H 


In each case, only the first eight parameters are used for 
horizontal and vertical definitions. The second group of 
eight are the standard PC values. Additional details of 
both the monochrome display and parallel printer 
adapter 28 and the color graphics adapter 26 may be 
had with reference to the aforementioned Technical 
Reference Manual for the IBM PC at pages 2-41 to 
2-67. The analog input switch 52 is specifically de- 
signed to provide the interface between either of the 
two adapters and the 3278 display. 

Reference is now made to FIG. 12 which shows in 
detail the cable connections between the analog switch 
52, the analog circuits 40, the digital logic and refresh 
buffer 42, and either the monochrome display adapter 
28 or the color graphics adapter 26. Normally, the digi- 
tal logic and refresh buffer 42 would provide to the 
analog circuits 40 horizontal sync signals (HR), vertical 
sync signals (VR), video data, intensity level, NC Reg 1 
and vertical skip signals. When in the host mode, the 
switch 52 is transparent and passes these signals directly 
to the analog circuits 40. The monochrome display 
adapter 28 also produces horizontal sync, vertical sync, 
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video and intensity (INT) signals which, in the PC 
mode, are modified by the analog switch 52 and passed 
to the analog circuits 40. The color graphics adapter 26 
in addition produces red (R), green (G) and blue (B) 
color signals which, for the 3278 display, are converted 
to grey scale signals by the analog switch 52 and passed 
to the analog circuits 40. 

The first function that is performed by the analog 
switch 52 is to monitor the presence of data on the PC 
data line in the video cable to determine whether the 
monochrome display adapter 28 or the color graphics 
adapter 26 is installed in the PC system unit 22. The 
monitoring logic is shown in FIG. 13B and comprises a 
monitor latch 120 which is set by the video signal from 
the PC adapter and reset by the vertical sync signal. As 
shown in FIG. 14, the PC video input (monochrome) 
signal from a monochrome display adapter is driven to 
a negative state prior to, during, and following the PC 
VR vertical sync signal. As a result, latch 120 is inhib- 
ited from being reset and provides a positive or high 
level output. When driven from a color graphics 
adapter, the PC video line floats and is held at +5 volts 
by a pullup resistor on the switch card. Asa result, latch 
120 is reset on the negative going edge of the PC VR 
vertical sync pulse. Since the latch 120 is an edge trig- 
gered device, it will not again be set and provides a 
negative or low level output. Thus, the latch 120 is 
always held in the appropriate state depending on 
which adapter is driving the cable. 

The output of latch 120 is inverted by an inverter 122 
to provide a monochrome latch control output. This 
control is described in more detail hereinafter but 
briefly summarizing, the control in combination with 
the PC select signal provides the following functions: 

I. Monochrome and PC Select 

A. Disables the Color to Greyscale Translator 

B. Enables the Video Data and High Intensity data 
lines to the analog circuits 

C. Activates the —NC Reg 1 line at the analog 
circuits. This enables the 3278 Model 5 analog 
card to adapt its horizontal and vertical scan 
times to match the requirements of the PC mono- 
chrome adapter. 

II. Color Graphics and PC Select 

A. Enables the Color to Greyscale Translator 

B. Disables the Video Data and High Intensity 
Data lines to the analog circuits 

C. De-activates the —NC Reg line at the analog 
circuits to revert to the 3278 Model 2 ramp times 
which match the horizontal and vertical scan 
times of the color graphics adapter 

The output of latch 120 is also used for video switch- 
ing. Specifically, the output of latch 120 is connected to 
enable AND gate 124 which is selected by the PC Se- 
lect signal to pass the video signal from the mono- 
chrome adapter. The output of AND gate 124 is sup- 
plied to driver 126 via OR gate 128. The other input to 
OR gate 128 is supplied by AND gate 130 which is 
selected by the inverse or NOT PC mode signal to pass 
the 3278 video signal. The output of driver 126 is con- 
nected to the analog circuits. 

The analog switch also provides switching for the 
horizontal sync and vertical sync signals from both the 
3278 digital logic and the PC attachment. As shown in 
FIG. 13A, the horizontal sync switching logic com- 
prises a pair of AND gates 132 and 134. The horizontal 


' sync signals from the PC are supplied to AND gate 132, 


while the horizontal sync signals from the 3278 logic are 
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supplied to AND gate 134. The PC Select signal from 
the output of inverter 136 shown in FIG. 13C is used to 
select AND gate 132, and the inverse or NOT PC Se- 
lect signal is used to select AND gate 134. The outputs 
of AND gates 132 and 134 are supplied via OR gate 138 
to driver 140. The output of dirver 140 is supplied to the 
analog circuits 40. Similarly, the vertical sync switching 
logic comprises a pair of AND gates 131 and 133, an 
OR gate 139 and a driver 143. The AND gate 131 is 
used to select PC vertical sync pulses, while the AND 
gate 133 is used to select the 3278 vertical sync pulses. 
However, as will be described in more detail hereinaf- 
ter, the PC vertical sync pulses supplied to the input of 
AND gate 131 are first stretched to match the input 
requirements of the 3278 display. In like manner, the 
intensity switching logic comprises a pair of AND gates 
135 and 137, an OR gate 141 and a driver 145. The 
AND gate 135 is used to select the PC intensity signal, 
while the AND gate 137 is used to select the 3278 high 
intensity signal. The switching logic further includes 
AND gates 144 and 146, OR gate 147, inverter 148 and 
AND gate 149, the latter two being shown in FIG. 13B. 
AND gate 144 is selected by the PC Select signal, while 
AND gates 146 and 149 are selected by the inverse or 
NOT PC Select signal. The other input to AND gate 
144 is the monochrome latch control output from in- 
verter 122 in FIG. 13B. The other input to AND gate 
146 is the NC Reg 1 signal from the digital logic and 
refresh buffer 42. The output of OR gate 147 is supplied 
to the analog circuits 40. In FIG. 13B, the Skip signal 
from the digital logic and refresh buffer 42 is supplied to 
the other input of AND gate 149 via inverter 148. The 
output of AND gate 149 is supplied to the analog cir- 
cuits 40. Thus, the video switch logic presents the 3278 
or PC sync and video signals to analog circuits 40 under 
the control of the PC Select signal received from the 
PC on the feature bus cable. A PC Select signal will 
cause data from the PC buffer to be displayed or data 
from the 3278 buffer to be displayed on the 3278 screen. 
The status of the PC Select signal and hence the video 
switch logic is controlled by the operator by entering a 
specific key sequence such as, for example, the “Alter- 
nate” key with the “Insert” key. Successive operations 
of this key sequence will toggle the screen between 
3278 buffer data and PC buffer data. 

The following table summarizes the data or signals 
received by the analog switch 52 and presented to the 
analog circuits 40: 


Signal Names Presented 
To 3278 Analog Circuits 


Signal Names Received 
From 3278 Base Logic 
+78 Horizontal Sync 
+78 Vertical Retrace 
+78 Hi Intensity 


+Horizontal Sync 
+Vertical Retrace 
+Hi Intensity 


+78 Video Data +Video Data 
—78 Vertical Skip —Vertical Skip 
—78 NC Reg 1 —NC Reg 1 


Signal Names Received 


From Color Graphics Adptr 
+PC Horizontal Sync 

+PC Vertical Sync 

4+PC Red . 

+PC Green 

+PC Blue 

+PC Hi Intensity 

Signal Names Received 
From Monochrome Adapter 
+PC Horizontal Sync 


+ Horizontal Sync 
+ Vertical Sync 


—PC Grey 


+Horizontal Syne 


— 
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30 


45 


50 


55 
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-continued 


Signal Names Presented 
To 3278 Analog Circuits’ 


—PC Vertical Sync + Vertical Sync 

+PC Video + Video 

+PC Hi Intensity +Hi Intensity 
—NC Reg | 


In order to match the PC display adapters to the 3278 
display, it is necessary to stretch the vertical retrace 
signal provided by the monochrome display adpater 28 
or the color graphics adapter 26. The logic for doing 
this is shown in FIG. 13C. Both the PC adapters 26 and 
28 provide a pulse of approximately 200 microseconds 
duration, the pulse from adpater 26 being positive going 
while the pulse from adapter 28 is negative going as 
shown in FIG. 15. What is required by the 3278 display 
is a pulse of approximately 450 to 500 microseconds 
duration. The pulse stretching logic shown in FIG. 13C 
receives the vertical and horizontal sync signals from 
the adapters 26 or 28. The vertical sync signal is sup- 
plied to the set input of an edge triggered latch 152 via 
an inverter 154. The latch 152 is therefore set on the 
leading edge of the vertical sync signal from adapter 26 
and on the trailing edge of the vertical sync signal from 
adapter 28. When set, the latch 152 enables AND gate 
156 to pass the horizontal sync pulses. Counter 158 
counts the horizontal sync pulses to a predetermined 
count of 8 to allow for a stretched vertical retrace sig- 
nal. When the predetermined count is reached, AND 
gate 160 produces a reset pulse via inverter 162 to reset 
latch 152 and counter 158. The output of latch 152 is 
therefore a stretched vertical retrace pulse of approxi- 
mately 480 microseconds when adapter 26 is used and 
approximately 450 microseconds when adapter 28 is 
used as shown in FIG. 15. 

When the color graphics adapter 26 is used with the 
3278 display, the RGB color signals from the adapter 
are converted to greyscale signals which can be accom- 
plished with the logic shown in FIG. 13C. The red, 
green, blue and high intensity signals received on the 
video cable from the PC are passed by respective AND 
gates 164, 166, 168 and 170 to corresponding drivers 
172, 174, 176 and 178. The AND gates are enabled by a 
PC Select signal from inverter 136. The drivers are 
enabled by a greyscale gate signal produced by retrace 
blanking logic described hereinafter. The outputs of the 
drivers are fed to corresponding binary weighted resis- 
tors 182, 184, 186 and 188 which, together with sum- 
ming resistor 190, form a digital-to-analog converting 
resistive ladder network. Thus, for the sixteen possible 
binary combinations input, sixteen different analog lev- 
els are produced at the —PC Grey output which is 
supplied to the intensity control of the analog circuits 
40. 

The greyscale gate signal is generated by the logic 
shown in FIG. 13C. First of all, the greyscale gate 
signal is inhibited by the monochrome latch control 
signal from inverter 122 shown in FIG. 13B. This signal 
is provided as an input to NAND gate 192 which, in 
combination with inverter 194, functions as an AND 
gate. This, a low input from inverter 122 indicating that 
a monochrome adapter is installed will produce a low 
output from inverter 194 disabling the drivers 172, 174, 
176 and 178 shown in FIG. 13B. The other function 
performed by the retrace blanking logic is to blank the 
boarder area produced by the color graphics adapter 26 
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during horizontal retrace periods. This is accomplished 
by latch 196 which is set by the output of inverter 198. 
The input to inverter 198 is the PC horizontal retrace 
signal which also enables four stage counters 200 and 
202. Counter 200 is clocked by the PC clock, and 
counter 202 is clocked by the output of counter 200. 
AND gate 204 functions as a decoder to detect a count 
of thirty-four and produce a reset pulse to latch 196. 
The counters 200 and 202 are reset by the trailing edge 
of the horizontal retrace pulse. When latch 196 is set, it 
produces a low level output to NAND gate 192 result- 
ing in a low level output from inverter 194. A low level 
output from inverter 194 is also produced by the 
stretched vertical retrace signal from latch 152 after 
inversion by inverter 206. 

Those skilled in the art will appreciate that what has 


_ 


0 


15 


26 
been disclosed as a preferred embodiment and the best 
mode contemplated for the practice of the invention 
defined in the appended claims is not to be construed to 
limit the invention to the specifically disclosed hard- 
ware or software. As pointed out in the specification, 
simplifications can be achieved if the display station and 
the personal computer normally use keyboards that use 
the same scan codes. Other simplifications can be 
achieved if the display driver circuits of the display 
station and the personal computer are fully compatible. 
Still other simplifications can be made if not all the data 
transfer functions are implemented. Moreover, those 
skilled in the art will recognize that different hardware 
and software than that which is specifically disclosed 
could be used to perform the same or similar functions. 


AIPPEMDIX 4 


The IBM Personal Computer MACRO Assembler 
327873279 Attachment BIOS Extension 


3 
& 
5 F MOAR eae TRO eo eeN Start of Specifications whence Narr near aha em ee 
6 : 
7 3 Module Kame: 3270ATT 
8 ; 
9 3 Descriptive Name: Z278/3279 Aitechment BICS extension 
410 3 
M1 3 Copyright: IBM Corp 1982 
. 3 
13 3 Stadus: Version 1.00 
14 ; 
15 + Function: To handle sll hardware interrupts from the 307672079 
16 3 attachment option and all software interrupts to- 
17 3 3278/3279 attachment functions 
18 ; 
19 3 Notes: 
20 ‘4 
cz 3 Dependencies: DOS 1.1 or later 
ce : 
23 > = Restrictions: None 
24 ‘ 
25 + Module Type: Program 
£6 ; 2 
27 . 3 Processor: Assembler 
28 } 
29 3 Entry Point: NOSP_COPYRIGHT 
30 1 
31 i Purpose: Copyright notice displayed when BIOS is initialized 
ue 3 
33 i Linkage: None 
34 i 
35 3 Input Parameters: None 
36 3 
37 3 Entry Point: NOSP_INT 
38 3 
3° 3 Purpose: To process all hardware interupts trom the 3278/3279 
40 H attachment option 
41 F3 
42 3 Linkage: Hardware interrupt 2 
43 ; 
44 3 Input Parameters: None 
45 i 
46 + Exit Normal: 
47 ; 
48 H Purpose: To return to the interrupted program 
49 i 
£0 } Linkage: IRET 
5} ; 
52 ; Output: None 
53 ; 
54 3 Exit Error: None 
55 j 
56 ; External References: 
57 i 
58 i Procedure Invoked: PROC_KEYBOARD_DATA 
59 3 
60 Fy Purpose: To process a keystroke from the 3278/3279 keyboard 
él 3 : 
62 3 Linkage: CALL 
63 3 
64 3 Input Pserameters: None 
65 3 
66 3 Output: None 
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67 } 
68 3 Procedure Invoked: PROC_PC_PORT_AVAIL 
69 3 
70 H Purpose: To send the next waiting keystroke to the Personal 
7 3 Computer 
72 ; 
73 3 Linksge: CALL 
7 ; 
75 3 Input Parameters: None 
7b ; 
a } Output: Hone 
TE ; 
79 3) Procedure Invoked: PROC_327&_PORT_AVAIL 
£0 ’ 
a i Purpose: To send the next waiting keystroke to the 3278/3279 
3 
B3 3 Linkage: CALL 
6a ; 
6s H Input Psrameters: None 
BG ; 
87 3 Output: None 
86 : 
89 i Procedure Invoked: PROC_START_OP 
90 i 
hd i Purpose: To process a Start Operation command received from the 
92 i 3274 control unit 
93 ; 
94 , Linkage: CALL 
95 3 
Bs 3 Input Parameters: None 
3 
38 3 Output: None 
99 ; 
100 i Contre] Blocks: 
30) 3 
102 3 NUSPOCLS - 3278/3279 adapter interfaces 
103 3 NDSPUSER - 3278/3279 attachment BIOS software interfaces 
104 ; 
105 3 Messages Issued: None 
106 ; 
107 3 Change Activity: None 
108 ; 
109 5 FOIE OE End of Specificatioms ss sei sta sea ss sta oo iene ne 
110 
11 SUBTTL 3278/3279 Attachment Option Interfaces 
112 4 
113 c TeTAUL I fSISFOCLS. ASM 
114 Cc 
115 5 HE aE a6 ae at bh ae mB Bd AE ae Ee He Bs ae OFF ee EE EE Be em we aE a ee mea OH 
116 Cc 3H 
M17 Cc 3% I/O ADDRESS ASSIGNMENTS 
118 Cc 3H 
119 (5 8 06 a6 96 a Oe a6 a8 88 aE Be De eH REE Ee BEE EEE IEE Re i eM te Oe 
120 Cc 
121 = O3E0 C BASE_ADOR €QU O3SEOH 3} BASE I/O ADDRESS FOP HOSP ADAPTER 
122 = O3E0 Cc NOS_KB_IN EGU BLSE_ADDR+0 = 3": 3278/3279 KEYBOAFD INFUT PORT 
123 = Q361 C NOS_KB_OUT EQU BASE _ACDDR+} + 3278/3279 DISPLAY GUTFUT PORT 
124 = Q3&2 C KB_CTL EGU BASE_ADDR+2 3} KEYBOARD CONTROL PORT 
12s = O383 C CMD_8255 EGU EASz=_ADOR+3 + 8255 COMMAND PORT 
126 = O3E4 € STATUS_PORT EQU BASE _AD0DR+4 > NOSP ADAPTER STATUS FORT 
le? = O3£4 C COMMAND PORT EQU BASE_ADDR+4 3 NDSP ADAPTER COMMAND PORT 
128 = O3€5 C START_OP_MOD EQU BASE_ADDR+S 3 START OPERATION MODIFIER PORT 
129 = O3E5 Cc PC_KB_OUT EQU BASE_ADDR+5 3 PERSONAL COMPUTER KEYSOARD OUTPUT PO 
130 Cc 
132 = Ob20 Cc CTL_8259 EQU 20H 3 8259 INTERRUPT CONTROLLER PORT 
132 = 0021] C IMR_8259 EQU 21H + 8259 INTERRUPT MASK REGISTER 
133 Cc 
134 Cc 
235 c 7 IE 0 9 38 IIE III IIHR I TIEIGIE IEEE EER 
136 Cc 3e 
137 Cc i” VALUES TO BE SENT TO KEYBOARD CONTROL PORT (KB_CTL) 
138 Cc 45 
139 Cc (p98 GE AE 2 IEE EE IERIE IIH IE IEE IDE 
340 c 
141 = o0c0 C SELECT_DATA EGU OOH + SELECT KEYBOARD DATA 
1492 = 00490 C SELECT_10 €QU 40H 3 SELECT KEYBOARD IDENTIFIER 
143 c 
144 c 
145 | | PE REE 8 6 8 00 EEE IEE REE EEE IEEE BE FE SEITE EERE CHE EICIEAT I SUI DE at Bt A BL AE HE HE 
146 Cc ye 
147 c iM VALUES TO BE SENT TO 8255 COMMAND PORT (C?9D_8255) 
148 Cc oy" 
149 Cc 5A EE IE EGE EE EE CIE ETE aE IIE GE OF aA A HERE 
159 ¢c 
151 = 9003 C NOT_OBF EQU O3H 3 NO OUTPUT CHARACTER AVAILABLE 
152 = 0004 C RESET_INTE_B EQU 04H 3 DISABLE INTERRU?T FROM 3278/3279 
153 = 0005 C SET_INTE_B EQU OSH 3 ENABLE INTERRUPT FROM 3278/3279 
154 = 0008 C RESET_INTE_A EQU 08H 3 DISABLE INTERRUPT FROM 3278/3279 
155 c 3 KEYBOARD 
156 = 9009 C SET_LINTE_A EQU OSH 3 ENABLE INTERRUPT FROM 3278/3279 
1s7 Cc H KEYBOARD 
158 = QOOOE C PC_MODE EQU CEH 3 SWITCH 3278/3279 TO PERSONAL COMPUTE 
159 c 3 RODE ? 
160 = OOOF C HOST NODE EQU OFH 3 SRITCH 3278/3279 TO HOST PROCESSOR 


161 
162 
163 
164 
165 
166 
167 
1€8 
169 
170 
173 
172 
173 
174 
175 
176 
177 
178 
179 
180 
161 
182 
183 
184 
1e5 
1é6 
187 
les 
189 
190 
19) 
192 
193 
194 
195, 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
2u1 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 


= 0062 


0000 
000) 
0002 


0003 
0004 


coos 
0006 
0007 
0008 
on09 
Q008 
SDOB 
oooc 
ogoD 
OOOE 


o0bl 
002 


0004 
0008 


Go10 


0020 
0040 


0001 
o002 
0003 
000% 
0005 
0006 
0007 
0008 
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3 MODE 


RE a0 3 8 EE EC EE EE IEEE IIE BED ERI ORE IEE DEB RIP HD 
7* 

#* VALUES TO BE SENT TO INTERRUPT CONTROLLER PORT (CTL_8&259) 

5* . 

5 FE Be 9 a EE ES EEE BEE EEE EEE IEE EE IE EE SEED 


EQI Equ 62H 3 END OF INTERRUPT TOR LEVEL 2 


733408 GREER AEE ORR EI AA RR ID 
1% 

3* VALUES TO BE SENT TO NDSP COHMAND PORT ¢€COHMAND_PORT) 

3* 
9900280000 IRR RE IEE: 


SERIAL_INT_OFF EQU DOH ; TURN OFF SERIAL FORT IHTERRUPT FLAG 
OP_COMPLETE EQU 01H 3; OPERATION COMPLETE 

REAO_COMPLETE EQU 02H ; 3274 CAN READ DATA FRCH HOSP ADAPTER 

i BUFFER 

READ_REQUEST EQU 03H 3 REQUEST READ FROM 3274 

SCREEN_CAPTURE_CIMPLETE EGU 04H 3 SCREENW CAPTURE COMPLETE 
CREEN_CAPTUPE EQU OSH 3 SCREEN CAPTURE IN FROCESS 

CIAGHOSTIC_MoSE_orF EGU 06H 7 TURN OFF OIAGHOSTIC MODE 

DIAGNOSTIC _MOSE_CN ECU O7H 3 TURN ON DIAGHOSTIC MODE 

CLICK_OFF EQU O8H ; TURN OFF 3278/3279 KEYBOARD CLICKER 

CLICK_ON EQU O9H ; TURN OM 3278/3279 KEYBOARD CLICKER 

OISABLE_HNOS EQU GAH ; DISABLE 3278/3279 GIEPLAY THTERFACE 
ENABLE _NOS EQU OSH ; ENABLE 3276/3279 DISPLAY INTETFACE 
RESET_IPL_CCHPLETE EQU OCH ; NDSP ADAPTER COTE ROT INITIALIZED 
IPL_COMPLETE EQU ODH ; BOSP ADAPTER CODE INITIALIZED 

RESET_ADAPTER EQU OEH 3 RESET 3275/3279 ADAPTER 


5 PE FEE BP Be 2 OF BE 9 a0 9 9 9 DE OE a OE DE FE ESE DEDEDE IF 90 BE IE JE DE 9 OE EE ERE OIE OTE TE SE HH 
* 


** MASK VALUES FOR NOSP ADAPTER STATUS (READ FROM STATUS_PORT) * 
* 


4p BE EE 908 FE 9 IE 98 9 IEE 3 J DE EEE BB DE EE J JE EE EE RE IE FE A Ee a IE 


ST_KB_IN EQU O1H $ 3278/3279 KEYBOARD DATA AVAILABLE 

ST_KB_OUT EQU 02H 3 3278/3279 KEYBOARD OUTPUT PORT 
; AVAILABLE 

ST_START_oP EQu 04H + START OPERATION FRON 3274 

ST_PC_KB_OUT Equ OB8K ; PERSONAL COMPUTER KEYBOARD OUTPUT PORT 
3 AVAILABLE 

ST_PC_KB_BUSY  EQU 10H 3 FERSONAL COMPUTER KEYBOARD OUTPUT PORT 
3 BUSY 

ST_3278 EQU 20H 3 DISPLAY IS A 3278 

ST_POLL_ACTIVE EQU 4oH 3 FOLL REGUEST IS ACTIVE 


1 DE EE SG BE PE De 6 8 BE DE 6 26-BE BE 96 SE BE SE 96 ERE I IE SEE BE 6 Be SE HE Hi BE He BeBe Da De OE ae PE IE EE HE ee Oe FE 
i* * 
i* START OPERATION MODIFIERS «(READ FROM START _OP_MOO) * 
i” i 
PR dahek deted bh dehed et bt tokek hohel kohed hhh dakeh tehehshebthehel eI Be aE Ee BE He aE ge REE BE EE HAE EE BEDE Ee Ew OE A 


SOMm_POR EQu GIH 3 3276/3279 POWER ON RESET 
SOM_REAOD ~ EQU 02H 3 START OF READ SEQUENCE 
SOM_WRITE EQu 03H 3 IND OF WRITE SEQUENCE 
SOM_EXECUTE equ 04H 3; €XECUTE COMMAND 

SOM_ABORT_E EQu O5K 3 ABORT TRANSFER COMMAND 
SOM_ABORT_V EQqU 06H + ABORT TO LAST VERIFY COMMAND 
SOM_ERROR EQU OvH 3 ERROR COMMAND 

SOM_VERIFY EQuU 08H § VERIFY COMMAND 


BE BE PETE HE OE Oe FE Te SBE De ee OEE ae DE DE St SE 4 DEE DE BE PR OEE HEH Be BEB IE a Hem ae OE He aE EIR SE OE ek Dr ek A EE 
3 * 
3* KEYBOARD TRANSLATION TABLE VALUES - SPECIAL FUNCTION KEYS * 
i” * 
39 98-20 8 2 9 8 EEE SIGE 28 30S AEE DE IEEE BE ab 2 HERE 


SHIFT_LOCK Equ -1 3 SHITT LOCK KEY 

L_LSHIFT EQu -2 3 LEFS HAND SHIFT KEY 

R_SHIFT equ -3 3 RIGHT HAND SHIFT KEY 

NuM_LOCK EQu “4 3 NUM:RIC LOCK KEY 

NUM_SHIFT EQu -5 3 NUMERIC SHIFT KEY 

ALPHA_SHIFT EQU -6 + ALPIAMERIC SHIFT KEY 

ALT_SHIFT EQuU -7 3 ALT KEY 

RESET EQU ~B 3 RESET KEY 

CLICK EQU -93 5 CLICK CuvOFF KEY 

CEC_INP EQu ~-10 + START OLCIMAL INPUT KEY 
SWITCH_MOCE EQU -1l 3 TOGGLE HODE KEY 

CTL_KEY ECU -12 + ENTER FERSONAL COMPUTER CTRL CASE 
ALT_KEY equ ~13 , ENTER PERSONAL COMPUTER ALT CASE 
PAUSE_KEY Equ -14 3 PAUSE UNTIL ANOTHER KEY IS HIT 
NO_SHIFT_KEYS EQU 7 3 NUISER OF SHIFT KEYS DEFINED 


Te 


0000 
b08e 
0040 
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cage 
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000g 
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oo0o 
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ooa3 
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Fe RENE AMD EE ES ee ee eel 
i” * 
rs KEYBOARD TRANSLATION TABLE VALUES ~- REQUIRED STATES * 
* 


PPUTIi titi tT tri tt ee reee Petr Teri ite ee el tied 


L equ 05H 3 LOWER CASE 

U EGu 60H 3 UPPER CASE 

c Equ 4CH 3 CTRL CASE 

A ecu ch 3 ALT CASE 

BA EQU OcH ; INDICATE BREAK ALT AFTER KEYSTROKE 

B eau O1H ; MUST ALSO INDICATE EPEAK FOR THIS 
i KEYSTROKE 


FBA_BUFFER SEGMENT AT OEGOOH 


1909003830996 9040969 EE RR DTI I IIIS AE 
3* 

i” FEATURE BUS ADAPTER BUFFER 

7” 
Wrrtttrttrtrerettritter reer ei OCOD oS tT tt tt Lil ibebelsleisialababeiebieieiell 


LENGTH OF DATA 


HOR_LENGTH BH ? i 

HOR_TYPE oB ? } MESSAGE TYPE 
HOR_FLAGS ps ? 3 MESSAGE FLAGS 
HOR_F_START EQU 80H 3 START OF MESSAGE 
HDOR_F_END €QU GOH i END OF MESSAGE 
HOR_DATA OB 252 DUP(?) 3 TEXT OF MESSAGE 


SIZE_FBA_BUFFER EQU $-FBA_BUFFER 3 SIZE OF FBA BUFFER 


FBA_BUFFER ENDS 


7 EEE EEE IEEE EE EB AEE SE IE I IIE IESE I GER REe 9 AIE 
3* 

3* TYPE CODES IN FEATURE BUS MESSAGE HEADER 

;* 

ePrTrriTrrrrrrrTTrrreTT Erie tiitetttit rere re CULO Lei L Lida 


i MESSAGES SENT TO THE 3274 


KRAP TEST HESSAGE TO 3274 
STRUCTURED FIELO TO HOST 
SET SCREEN CAPTURE OPTIONS 
QUERY KEYBOARD STATE 


HT_WRAP_TO_3274  EQU 09H 
HT_SF_TO_HOST EQU 02H 
HT_SET_SC_OPTIONS EQU 04H 
HT_QUERY_KBD_STATE EQU 05H 


ee ee we ee we 


HT_ERROR_LOG £QU O6H ERROR LOG MESSAGE TO 3274 

3 MESSAGES RECEIVED FROM THE 3274 

HT_WRAP_FROM_3274 EQU 01H 3; KRAP TEST MESSAGE FROM 3274 
HT_SF_FROM_HOST EQu 03H } STRUCTUREO FIELD FROM HOST 
HT_SC_DATA EQU 05H 3; SCREEN CAPTURE DATA 
HT_XBD_STATE EQU O7H } KEYBOARD STATE 


3 DEVICE TYPE CODES 


KRT_IO EQU O1H + 3278/2270 PERSONAL COMPUTER ATTACHME! 


SUBTTL 3278/3279 Attachnent BIOS Extension Interfaces 


INCLUDE NOSPUSER .2!5 


5 Pe EAE AE Re te IEE IEF aE BEBE IIE DE ae ee eH ee me HE SEE AE AEE EAE ETE ee OD 


i” 3 
i" HOSP USER INTERFACES ‘ 
i ‘- 


FE EEN FE BE PFE HE TEE EO FROME KS SHEE EHEES HEN EHH De HOSTER HOH HM HG 


HDSP_INT_CODE EQU 50H 3 NOSP SOFTWARE INTERRUPT CODE 


1 96 95 IIE Be 9k JRE BE 9 8 aE BE BE Be BE DE AE BE IE 98 Ee a EB aE 9 EE AE OE HEL EERE ee et EY 


i” i 
3 FUNCTION CODES ~ PLACED IN REGISER AH BEFORE INVOKING BIOS + 
3* > 


9 REE 8 98 8 EE 36 0 9 EE EE 0 EE 3 8 0 EE EE gE SE ED BEE IEE JE IIE SE IERIE REED 


FUNC_SET_MODE EQU 0 ; SET MODE 
FUNC_SEND_KEYS EQU 1 3 SEND KEYSTROKES TO 3278/3279 
FUNC_SET_INT_VECTOR EQU 2 3 SET NOSP INTERRUPT VECTOR 
FUNC_RESET_INT_VECTOR  EQU 3 ; RESET NDSP INTERRUPT VECTOR 
FUNC_SET_BUFFER_ADDRESS EGU 4 ; SET INPUT BUFFER ADDRESS 
FUNC_SEND_MESSAGE EQU 5 ; SEND MESSAGE TO HOST 
FUNC_CANCEL_MESSAGE EQU 6 ; CANCEL MESSAGE TO HOST 
FUNC_MOD_XLAT_IN £QU 7 ; MODIFY INBOUND TRANSLATION TABLE 
FUNC MOD_XLAT_OUT EQU &@ ; MODIFY OUTBOUND TRANSLATION TABLE 
95 


FUNC _GUERF_KEYBOAPD_ID EQU QUERY KEYBOARD ID 


348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
354 
3es 
386 
387 
388 
38S 
399 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
402 
4o2 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
4321 
432 
433 
434 
435 
436 
437 
438 
429 
4ao 
44) 


oo000 
gool 
e002 
oo03 


oa eat 


b000 
oo0l 
oo02 
e003 


fou at 


0000 
ooo. 
code 
0003 
0004 
0005 
0006 


honor oo non 


0007 


op0s 
009 
oO0A 


o0ooB 


= 900C 
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FDR DOSE DERE BE AE I Be a8 OC a A 26 2 0 9 98 EC EEE J EE EE EE EE SE BE EE 9 HF 9 BC 
i* * 
i* MODE VALUES - PLACED IN AL REGISTER KHEN SETTING MODE * 
i™ * 
5 ME REE I A I BE SE Ea BE SE aE DE BE 96 EE ED AE EE PE DE DE EEE BEBE De BE Et 


SET_MODE_ YOST EQU 0 3 CHANGE YO HOST PROCESSOR MODE 
SET_MODE_ Pc EQU 1 3; CHANGE TO PERSONAL COMPUTER MODE 
SET_MODE_4OST_SCREEN EQU 2 3 DISPLAY HOST SCREEN IMAGE 
SET_MODE_PC_SCREEN EQU 3 3; DISPLAY PC SCREEN IMAGE 


598 3 90-06 8 96 90 98 8 98 98 90 9 36 95 98 98 996 EB EE 2 2 2 EE ESE JE D DEE DE E 2E  BE  E E REEEE RE E Br aE 


* > 
i” INTERRUPT VECTOR VALUES - PLACED IN AL REGISTER WHEN * 
i” SETTING OR RESETTING HOSP INTERRUPT VECTOR AND RHEN * 
i* SPECIFYING INPUT BUFFER ADDRESS } * 
* ” 


DE HE 9 26 98 ES 909652 E90 8 ae 908 9 9 8 BE 98 8 EE EE JE Ee BE EEE IEE EEE JEU DEI IE IE te BE IIE RE DEE HE 


VECTOR_DATA_XFER EQU 0 3 DATA TRANSFER 

VECTOR_SCRECH_ CAPTURE EQU 1 3 SCREEN CAPTURE 

VECTOR _WRAP TEST EQU 2 ; KRAP TEST 

VECTOR_QUER’_KED_ STATE. EGU 3 ; QUERY KEYBOARD STATE (USED INTERNALLY) 


PE BEE EE BE BEI NEI aE HE AE a BE IE FETE Ree Be aE AE ae BEC GN HE BBE OE EE BEDE EE DE AE EE Ee EA DEE 3 BEE OE 

* 
Hl RETIRN CCDE CIN AL REGISTER) FRCH t:0SP BIOS * 
hal * 
5 BEDE BE REEF DEEMED 1 A BE SE FE Ee eo OTe Be em a8 DE HE IE He ME REE EO AE ge em FOE Ae BE Be ad EEE AE AEE BE WO OF 


RC_OK EQU © 3 FUNCTION PERFORMED 
RC_INVALIO_FUIIC EQU 1 5 FUNCTION CODE INVALIO 
RC_INVALID_KODE EQU 2 3 MODE SELECTION CODE INVALID 
RC_FBA_NOT_OP EQU 3 ; FEATURE BUS ADAPTER NOT OPERATIONAL 
RC_INVALID_KEY EQU 4 ; INVALID KEY STROKE IN MESSAGE 
RC_INVALID_VECTG2 EGU 5 3 INVALID INTERRUPT VECTOR SPECIFIED 
RC_POWER_ON_RESET EQU 6 } MESSAGE CANCELLED BY 3278/3279/3274 

3 POWER ON RESET 
RC_PROTOCOL_VIOL+TION  EQU 7 3 MESSAGE REJECTED BY 3274 DUE TO 

3 PROTOCOL VIOLATICH 
RC_MESSAGE_CANCELLED EGU 6 3 MESSAGE CANCELLED BY USER REQUEST 
RC_INVALID_PARM EQU 9 5 TITS LID PARAMETER 


3 

p BTS ICTS KEYOOARD YE INAICT 

i CECAUSE OF A PREVICUS AID 
RC_KEYEOARD_INHIBITED EQU 1] 5 3078/2273 KEYBOARD IS INHIBITED 

i 

i 

i 

H 

i 


RC_AIO_PENDING Ecu 1¢ 


FOR SCHE OTHER REASON 

BITQ/I27E KEYBOARD IS NCH TNHIE ITED 
BECAUSE AM AID WAS EEHT 

3078/3279 KEYBOARD I5 MCH INHIBITED - 


SOME OF THE KEYSTROKES KERE LOST 


RC_AID_SENT EQU i2 


RO_MESSAGE_LOST EGU 13 3 


i™ CODE {IN AH REGISTER) WHEN INTERRUPT HANDLER IS 
i™ ENTERED FROM NOSP BIOS 
;* 


17 36 0 9 8 EEE EI IRE ERR ETE GH ERE IES 


REASON_MESSAGE_RECEIVED EQU 1 ; MESSAGE RECEIVED FROM 3274 

REASON POWER_ON_RESET  €QU 2 ; POWER ON RESET RECEIVED FRCM 3278/32. 

REASON_DATA_OVERRUN EQU 3 3 DATA RECEIVED FROM 3274 KHEN NO BUFFE 
3 WAS AVAILABLE 


SUBTTL Process an interrupt from the 3276/3279 attachment optic 
PAGE 


[ENF H RENO RENEE eR ROR ERROR EERE RE AP TT ADE R TDD Be RO EE 
> 


in GROUP ALL BIOS OATA SEGMENTS TOGETHER * 
> 


1 ESE IE 6 EE BE IE IEE EE EEE AE EE A EE IIE SEE EOC ERTL IC CREAN GE EAE OE BE IEE TEE IEIED 


BIOSDATA GROUP BIOSDATA_COMMON, BIOSDATA_KEYBCARD ,BIOSOATA_FBA 


BIOSDATA_COMMON SEGMENT COMMON 'HOSPEIOS' 
BIOSDATA_COHNON ENDS 


BIOSDATA_KEYBOARD SEGMENT FPUSLIC *HOSPSICS' 
BIOSDATA_KEYBOARD ENDS 


BIOSDATA_FBA SEGMENT PUBLIC ‘NOSPBICS’ 
BIOSDATA_FBA ENDS 
Poge ° 


HOSFOICS SEGMENT PUGLIC ‘HOSPBICS* 


Wu wuw 
f> ry raps ey co 
Cw f wn 


527 


0027 


005) 


0051 
oos5¢ 
a0s53 
0054 
0055 
0056 
0057 
0058 
0059 


OOSA 
0050 


O05F 


0062 
0063 
0064 
0065 
0066 
0067 
0068 
0069 


Q06A 


O06B 


096B 
0068 
0068 
OQO06E 


OO6F 


49 
72 
20 
74 
37 
61 
74 
56 
6E 
20 
70 
7% 
43 
39 


42 
73 
43 
6s 
38 
63 
op 
65 
20 
28 
79 
20 
6F 
38 


40 
OF 
oF 
72 
20 
68 
GA 
72 
31 
43 
72 
49 
72 


» 
e 


20 
6E 
6D 
20 
41 
60 


73 
2E 
29 
69 
42 
70 
a) 


---- R 


os 


N06B R 


BA O3E4 


Ec 


AB 04 


35 


59 
61 
790 
33 
74 
65 


69 
30 
43 
67 
40 
20 
OA 


65 
6c 
75 
32 
74 
6E£ 


oF 
30 
6F 
68 
290 
31 
24 
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EXTRN 
EXTRH 
EXTRN 
EXTRN 
PUBLIC 
PUBLIC 
PUBLIC 


NDSP_COPYRIGHT 
OB 


OB 


3 9 6 8 9 3 96 9 4 8 8 2 Ea Ee a EE EE 


36 


PROC_KEYBOARD_DATA:HEAR 
PROC_PC_FPORT_AVATL:NEAR 
PROC_3276_FCRT_AVAIL: NEAR 
PROC_START_OP:HEAR 
NOSP_INT 

PROC_INTERRUPTS 
NDSP_COPYRIGHT 


LABEL BYTE 
*IBM Personal Computer 3278 Attachment’ ,O0DH»CAH 


‘Version 1.00 (C)Copyright IBM Corp 1982',00H,0AH, ‘$* 


96 0 Ot tb EE HE OE a 


7# Procedure Name: NOSP_INT 


}® Function: To process all hardware interrupts from the 3278/3279 


Attachment Option 


3% Input: 3278/3279 Attachment Option status register 


3™® Output: None 


7 CE a Ee GE IE EE EEE IEEE EE IEE 


HOSP_INT PROC FAR 


ASSUME 
STi 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 


Rov 
MOV 


CALL 


FOP 
POP 
POP 
PoP 
POP 
Pop 
POP 
POP 


IRET 


HOSP_INT ENDP 


CS:NDSPBIOS,OS:BICSDATA 
} ALLO HIGHER PRIORITY INTERRUPTS 


Ax > SAVE REGISTERS 


4X, BIOSDATA ; ESTABLISH ADDRESSABILITY TO WORK ARt 
DS.AX 


PROC_INTERRUPTS ; FROCESS ALL PENDING INTERRUPTS 


ES i RESTGRE REGISTERS 
oS 
DI 
SI 
Ox 
cx 
Bx 
AX 


3 RETURH TO INTERRUPTED PROGRAM 


Serr wera eee ee St ee eS ee ee 


i* 
i* Procedure 


3® Funeticon: 


Home: FROC_LINTEFSLETS 


rye rtp] 


Je procers ali piclcicg inierrusts frem th It 


ettachment option 


}* Input: 3276/3279 Attachment Optien status register 


3# Cutput: Al] interrupts processed - EOI sent to 8259 for lieve: & 


PE ERNP AMIE RAK MERE ERR EDF RHE Re KSEE CHRP HHEREEMEEEHE ER EERE MERE OOO HOR 


PROC_INTERRUPTS PROC NEAR 


DETERMINE CAUSE: 


HOV 
IN 


TEST 


DX,STATUS_PORT ; READ THE ADAPTER STATUS REGISTER 
AL,DX 


AL, ST_START_OP ; WAS THE INTERRUPT CAUSED BY RECEIPT O 
A START OPERATION COMMAND FROM THE 
3274 CONTROL UNIT? 
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535 9071 74 05 JZ CAUSE_1} 3 NO, NOT START OPERATION COMMAND 
536 6073 EB 0000 £ CALL PROC_START_OP ; YES, PROCESS START OPERATION COMMAND 
837 CO76 EB F3 JHP DETERMINE_CAUSE ; PROCESS HEXT PENDING INTERRUPT 

£38 co78 CAUSE_}: 

539 C0738 AB OB TEST AL,ST_PC_KB_OUT 3 WAS THE INTERRUPT CAUSED BY ACCEPTANC 
rao : * OF DATA BY THE PERSONAL COMPUTER? 

£4} oO7A 74 05 JZ CAUSE? 3 NO, NOT PC PORT AVAILABLE 

£62 oo7c £8 ODDO E CALL PROC_PC_POPT_. AVAIL > YES, CAN SEND NEXT BYTE TG PC 

Ea3 CO7F EB EA JHP DETERMINE _CAUSE ; PROCESS NEXT PENDING INTERRUPT 

noe 008) CAUSE_2: 

B45 0981 A&B O2 TEST AL,ST_KB_OUT 3 WAS THE INTERRUPT CAUSED BY ACCEPTANC 
545 3 OF DATA BY THE 2278/2279? 

547 0083 74 05 JZ CAUSE_3 3 NO, NOT 3278/3279 PORT AVAILAELE 

42. OCES ES OOOO E CALL FROC_227B_PORT_AVAIL ; YES, CAN SEND NEAT BYTE TO 

345 ccoss EB E} JMP DETERMINE CAUSE 3 PROCESS NEXT PENDING INTERRUPT 

350 i 3278/3279 TERMINAL 

551 coBA CAUSE_3: 

552 CofA AB OL TEST AL,ST_KB_IN 3 WAS THE INTERRUPT CAUSED BY DATA 

553 3 AVAILABLE FROM THE 3276/3279 KEYBOART 
554 e0ac 74 05 JZ 3 NO, NOT KEYBOARD DATA AVAILABLE 

555 OCcE E& cooo E CALL YEOARD_| DATA ; YES, PROCESS KEYECARD DATA 

BRE cool EB DS Sup SE CAUSE 3 FRCCESS RE“T PENDING INTERRUPT 

5S7 

55f. 0053 CAUSE_4: 

550 coos FA CLI 3 DISABLE ALL INTERRUPTS 

5Hb CO54 BO 62 nov AL, EOI 3 SIGHAL ENO OF INTERRUPT FOR LEVEL 2 
Sei 0956 Eb 20 OUT CTL_E255,4L 

gS 

5o3 cess C3 RET 3 RETURN TO CALLER 

Sea 

555 0099 PROC_INTERRUPTS ENOP 

563 

567 0095 HDSPBIOS ENDS 

5é3 

569 END 


APPENDIX B 


_ The 18M Personal Computer MACRO Assembler 
3278/3279 Attachment Keyboard Interrupt Handler 


Module Name: NDSPBKBD 


Copyright: IBM Corp 1982 


Status: Version 1.00 


program 
Notes: 
Dependencies: None 
Restrictions: None 
Hodule Type: Program 


Processor: Assembler 


Linkage: CALL from NOSPBIOS 


Input Parameters: None 


Linkage: CALL from NOSPBIOS 


Input Parameters: None 


Linkage: CALL from NDSPBIOS 


Input Parameters: Hone 


nN 
oe 
Hk tek ete mk mek ke te te ne ee ee ee we we We we ee we we we we ww WE we we WP we we we we we ee we we we we we we we we we we we we we we 


Entry Point: PROC_KEYBOARO_DATA 


Entry Point: PROC_PC_PORT_AVAIL 


KHREH EKER RN HHMMM Start Of Snccificct ions AHHH HERA trehs Awe EERE 


Descriptive Name: 3278/3279 Attachment Keyboard Interrupt Handler 


Fumetion: To process keystrokes from the 3276/3279 keyboard and 
keyboard related function recuests from an application 


Purpose: To process a keystroke from the 3278/3279 keyboard 


Purpose: To send the next waiting keystroke to the Personal Computer 


Entry Point: PROC_3278_PORT_AVAIL 


Purpese: To send the next waiting keystroke to the 3278/3279 


Entry Point: SEND_ENCODED_KEYSTROKES_TO_3278 


4,641,262 
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54 3 ; 
55 ; Purpose: To send a series of encoded keystrokes to the 3278/3279 
56 ; 
57 3 Linkage: CALL from NDSPBFBA 
58 H 
59 3 ‘Input Parameters: 
60 ; 
61 H BX:DX = address of encoded keystrokes 
62 3 CX = number of encoded keystrokes 
63 3 
64 3 «= Outputs: 
65 + 
66 ; CF = 0 if all keystrokes are valid 
67 ; = 1 if any keystroke is invalid 
68 3 AL = return code 
69 3 
70 3 Entry Point: MOD_XLAT_IN 
71 > < 
72 3 Purpose: To modify the inbound keyboard translation table 
73 ; 
ri) H Linkage: CALL from NOSPBFBA 
7s 3 
76 3 Input Porasnciers: . 
7? i 
7 ; CH = 3278/2277 relative key number 
79 i CL = 3278/3079 keyboard case 
80 ; DH = Fersonal Computer keyboard scan code 
81 H OL = Personal Computer keyboard case 
82 3 
83 ; Outputs: 
BS ; 
85 > CF = 0 if parameters sre valid 
86 ; = 1 if parameters are invalid 
87 ; AL = return code 
88 5 BX on stick = old table entry 
8&9 3 
90 $ Entry Point: MOD_XLAT_OUT 
91 H 
92 3 Purpose: To modify the outbound keyboard translation table 
93 3 
94 3 Linksge: CALL from NOSPBFBA 
9S 3 
96 ; Input Parameters: 
97 ; 
98 3 CH = encoded keystroke value 
99 3 DH = 3278/3279 relative key number 
300 H OL = 3278/3279 keyboard case 
101 ; 
102 3 Outputs: 
103 ; 
104 H CF = 0 if parameters are valid 
105 Hy = 1 if parameters are invalid 
106 3 AL = return code 
107 3 BX on stack = old table entry 
108 ; 
109 3 Entry Point: QUERY_KEYBOARD_ID 
110 H 
11) 4 Purpose: To find out the type of keyboard which is attached 
112 ; 
113 3 Linkage: CALL from NDSPBFBA 
114 Fy 
115 3 Input Parameters: None 
116 3 
137 A Outputs: 
116 é 
119 ; BX on stack = keyboard identifier 
120 ; 
12) 3 Exit Normal: “ 
122 > 
123 ; Purpose: To continue processing 
124 3 
es 3 Linkage: Return to caller 
126 i 
127 i Output: None unless specified under Entry Point 
128 3 
129 3 Exit Error: None 
136 H 
31 3 External References: 
132 3 
133 ; Procedure Invoked: PROC_INTERRUPTS 
134 H . 
135 H Purpose: To process al] other pending hardware interrupts 
136 i 
137 i Linkage: CALL 
138 ; 
139 H Input Parameters: None 
140 3 
41 ; Contre] Blocks: 
142 3 
143 3 NDSPDCLS - 3278/3279 Attachment option interfaces 
144 3 NOSPUSER - 3278/3279 BIOS extension interfaces 
145 3 NDSPBCOM - 3278/3279 BIOS common data srea 
3 


146 


147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
156 
159 
160 
1é1 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
167 
188 
169 
190 
192 
192 
193 
194 
155 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
rae 
212 
213 
214 
215 
216 
217 
216 
219 
220 
eel 


naa 
tec 


223 
224 
225 
206 
227 
228 
229 
230 
231 
23e 
233 
234 
235 
236 
237 
238 
239 


0000 


0000 


co0o a0 
= D000 
= 0080 


000k 


eoo0 


= 6814 


iJ 
i=] 
° 
° 
° 
oO 


ooso 
0040 
0020 
6020 
0010 
oo08 
0004 
ooo2 
ool 


CT 


601 oO 


nuwe 


41 


aAaannannnnannana 
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3; Messages Issued: None 
3 


Change Activity: Nene 


Rem eae er wenderene~ FeR Ent of Specifications #s¥ateerinadanr re ny ere 


SUBTTL WORK £REAS 


; THCLUDE NPSPOTLE ash 
INCLUDE HOSEUDEE ADM 
«LIST 


ROMOATA SEGMENT AT 40H 


FA EEE EEE ES ENE EOE EERE REND REPRE MER EEE HERE OT DH HED 
3* 

* WORK AREAS USED BY THE ROM BIOS ROUTINES 

* 

5 9EJE IEE 36-20 OEE REE 9 aE 9 9 I DE CE GEE CI AEE 9 OE AE SEE 2 aE A BE REE aE BEE HEE 


ORG 17H 
R_KB_FLAG OB 2 ; FIRST BYTE OF KEYBOARD STATUS 
R_CAPS_STATE EqQu 4OH } PC CAPS LOCK HAS BEEN TOGGLED 
R_NUM_STATE equ 20H $s PC NUM LOCK HAS BEEN TOGGLED 
R_SCROLL_STATE EQU 10H + PC SCROLL LOCK HAS BEEN TOGGLED 
R_ALT_SHIFT EQqu 08H 3 PC ALTERNATE SHIFT KEY IS DEFRESSED 
R_CTL_SHIFT EQU 04H } PC CONTROL SHIFT KEY IS DEPRESSED 
R_LEFT_SHIFT EQU O2H 3 PC LEFTY SHIFT KEY IS OEFRESSED 
R_RIGHT_SHIFT EQu O1H 3} PC RIGHT SHIFT KEY IS DEPRESSED 
R_KB_FLAG_1 OB 2 3 SECOND BYTE OF KEYBOARD STATUS 
R_CAPS_SHIFT EQu 40H 3 PC CAPS LOCK KEY IS DEPRESSED 
R_NUM_SHIFT EQU 20H 3 PC NUM LOCK KEY IS DEPRESSED 
R_SCROLL_SHIFT €QU 10H 3 PC SCROLL LOCK KEY I5 DEPRESSED 

ORG SoH 
CRT_MODE 0B 2 3 CURRENT CRT MODE 

ORG 65H H 
CRT_MODE_SET DB ? 3 CURRENT SETTING GF THE 3%6& REGISTER 


ROMDATA ENDS 


BIOSDATA GROUP BIOSOATA_COMMdN, BIOSDATA_KEYBOARD 


INCLUDE HOSPBCOM.ASH 
BIOSDATA_COMMON SEGHENT COMMON "NOSPBIOS‘ 


5 ER SE Fe Be BE Be aE BE Fe ae a HE AEE ERE RD AHA ee eK 
3x 

+* NOSPBIOS COMMON KORK AREAS 

5% 

5 96 A 90 DE 636 8 96 6 8 I Ee EI a a EE ME EEE a aE aE I OE EEE I a EEE 


TERH_MOOE DB O 3 CURRENT MODE OF TERMINAL 
TPC EQU 00H ; PERSOHAL COMFUTER MODE 
T_HOST EQU 80H 5 ROST PROCESSOR MODE 


BIOSDATA_COMHON ENDS 


BIOSDATA_KEYEGAFD SEGMENT PUBLIC 'NOSPBIOS' 


5 IE IEE a a I em I HE EE EEE DEE a EE ES HD te me 


i* HOSFEIOS KEYBOASD WORK AREAS 
je 
FRPP EEE EMAC Oe RENAE RUE HEE ERM MREE RMR M HH EN EDR HHO REE POD EK 


DELAY_100_MS equ 26650 3; LOOP CONSTANT NEEDED TO DELAY 
Hy PROCESSING FOR 100 MILLISECONDS TO 
; PACE KEYSTROKES SENT TO THE 

3 3278/3279 OISPLAY UNIT AT A FATE OF 
3 


10 KEYSTROKES FER SECOND 
KBD_STATE DB 0 + CURRENT 3278/3279 KEYBOASRD STATE 


SHIFT LOCK KEY IS DEFRESSED 
LEFT SHIFT KEY IS DEFRESSED 
RIGHT SHIFT KEY IS DEPRESSED 
NUMERIC SHIFT KEY IS DEPRESSED 
ALPHA SHIFT KEY IS DEFRESSED 
SHIFT LOCK STATE 

CLICKER IS OW $ 
ALT KEY IS DEPRESSED 

SEQUENCE OF ALT KEYSTROKES 


SHIFT_LOCK EQU 80H ~ 
LEFT_SHIFT EQU 46H 
RIGHT_SHIFT EQU 20H 

NUM_SHIFT  EQU 20H 
ALPHA_SHIFT EQU 10H 

LOCK_STATE EQU 08H 3 
CLICK_STATE EQU 04H 

ALT_STATE EQU O2H 
FORCED_ALT_STATE EQU 01H 


wee ek ee wee we ee ee we we 


PERSONAL CONFUTER KEYBOARD STATE 
SHIFT KEY 25 DEFRESSED 
CTRL KEY IS DEFRESSED 
ALT KEY IS DLFRESSED 


PC_STATE DB OO 
P_LSHIFT . EQUU 
P_CTL Equ Cc 
P_LALT EQUA 


240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
z52 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
261 
282 
283 
284 
285 
286 
287 
286 
289 
290 
291 
292 
293 
2o4 
295 
256 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
31? 
318 
319 
320 
321 
322 
(323 
324 
425 
326 
327 
328 
329 
330 
331 
332 


oabte 

0080 
0040 
0020 
o010 


tt 


" 


0008 
0003 
9004 


0005 
= 0080 


0010 
O02A 
0038 


rt 


og4ae 
004D 
OD4E 
OD4F 


0006 


0006 


0010 


do3c 
003C 


006C 


oasc 


g06c 


oo7c 


ooac 


oo9c 


OOAC 


ooBc 


oo 


00 


00 


oo 


4F 50 51 
47 48 49 


00 
oo 
44 
4B 
48 
oo 
OB 
a7 
00 
oc 
OF 
oo 
4c 
52 
1D 
3A 
40 
00 
1E 
22 
33 
10 
1) 
oo 


10 


oa 
2a 
46 
28 
39 
ao 
a3 
09 
oo 
35 
00 
oo 
4E 
54 
37 
3c 
00 
43 


2 
c 


17 
16 
1F 
15 
27 


4B 4C 40 


52 


~~ 
oy 


a0 
2c 
29 
47 
00 
59 
04 
OA 
00 
34 
09 
po 
4F 
55 
GA 
3D 
00 
42 
20 
24 
19 
14 
20 
00 


00 
oo 


36 
49 


0s 
bo 


38 
00 


50 
56 


3E 
oo 


le 
25 


16 
00 


the) 
oo 


1B 
1A 


06 
oo 


ic 
a0 


51 
57 


3F 
ao 


21 
26 


30 
00 
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LOGICAL_STATE DB 0 BIOS LOGICAL STATE 


L_ALT EQU 80H NEXT KEY IS IN ALT MODE 
Lect. EQU 4OH NEXT KEY IS IN CTRL MODE 
L_PAUSE EQU 20H BIOS IS IK FAUSE STATE 


PC OUTPUT PURT BECAME AVAILABLE 
WHILE IN FAUSE STATE 
KEYBOARD LOCICALLY DISABLED 


L_PC_PCRT_AVAIL EQU 10H 


wee ee we ee eee 


L_KBD_DISABLED EQU O8H 


DEC_DIGIT DB 8 ; NUMBER OF DECIMAL DIGITS EXPECTED 
KBD_SCAN_CODE 0B 0 $ SCAN CODE FROM 3278/3279 KEYBOARD 
PC_SCAN_CODE DB O 3 SCAN CODE TO 1EPSONAL COMPUTER 

BREAK_BIT EQU 80H 3 BIT IN SCAN CODE INDICATING BREAK 


PC SCAN CODE FOR CTRL KEY 
PC SCAN CODE FOR SHIFT KEY 
PC SCAN CODE FGR ALT KEY 


PC_LCTL_KEY EQU 29 
PC_SHIFT_KEY EQU 42 
PC_ALT_KEY QU 56 


3278/3279 SCAN COSE FOR LOCK KEY 
3278/3279 SCAN CODE FOR LEFT SHIFT KE 
3278/3279 SCAN CODE FOR RIGHT SHIFT 


NODS_LOCK_KEY EQU 4CH 
NDS_L_SHIFT_KEY EQU GOH 
NOS_R_SHIFT_KEY EGU 4EH 


ee ee we we 


NOS_ALT_KEY EQU GFH 3278/3279 SCAN CODE FOR ALT KEY 
PC_DIGITS LABEL BYTE ; PC SCAH CODES FOR DECIMAL DIGITS ON 
i THE NUMERIC KEYPAD 

BB 75,180,811 755 76s 77a 71 e729 7318E 
BUFFER_3278 DB 16 DUPL?) } SCAN CODES WAITING TO BE SEHT 10 THE 
; 327873279 
BUFFER_ 3278_END LABEL BYTE 3; ERO OF BUFFER 


BUFFER_3278_HEAD DW BIOSDATA:BUFFER_3278 i ADORESS OF FIRST SCAN CODE 
i JO BE SENT 

BUFFEP_3278_TAIL DW BIOSDATA:EUFFEPR_3276 i ADDRESS GF NEXT FREE SLOT 
; Iti BDUFFEF 

BUFFER_3278_LAST OW O ; ADDRESS OF LAST SCAN CODE TO BE SENT 


BUFFER_FC DB 16 OUPI 7) 3 SCAN CODES KALITING TO EE SENT TO THE 


FLRSONAL COMPUTER 
BUFFER_ PC_EKD LABEL BYTE Ei: OF BUFFER 
BUFFER_PC_HEAD OW BIOSDATA: BUFFER. PC ; ADORESS OF FIRST SCAN CODE 
; 10 BE SENT 
BUFFER_PC_TAIL DH BIOSOATA:BUFFER_PC i ADDRESS OF NEXT FREE SLOT 
i IN BUFFER 


BUFFER_PC_LAST DW 0 ; ADDRESS OF LAST SCAN CODE TO BE SENT 


SHE EKE HEME REE ORR EDR REE R RS Cert e RHE ROH EHH REM OD 
i* cy 
3* KEYBOARD TRANSLATION TABLES * 
i% > 


TTITTIT Titi tri iit tt tet tiie lt ele od del teiealeielels 


; 3278/3279 SCAN CODE TO KEY HUMBER TRANSLATICH TABLE 

SCAH_CODE_TABLE LABEL BYTE 
DB 0, 0, Gy 0, O, O, 0, 0542544, Dy 0,68,69,70041 § OO-OF 
o8 J5o131G0,72,54,27,72) 57s 0173,26, 0,88, 0,89 § 10-1F 
0B Il, 2s 3+ 4 5, 6» 7s 8, 9,20, 0, O, 0, Oy Or O % 20-2F 
DB * 12,34,53,52,56,28,15, O, O, Or Dy 0, Oy Ly OF O § 30-3F 
DB 765771785 79,8081 182,83 784 185486787 129:43,55274 § GO-4F 
OB 58.59, 60+61162:63,64,65, 0, Oy Or Or Dy 067,66 § 5SO-SF 
DB 30149547532, 18533536, 35,231 365371 38:51,50024,25 § OO-6F 
DB 16519,31+20,22148517,46,21445, Oy 0, 0, 0,39, 0 3 7O0-7F 

; KEY NUMBER TO 3278/3279 SCAN CODE TRANSLATION TABLE 


SCAN_CODE_XLAT LABEL BYTE 


ooBc 
o0Cé6 
o0b0 
coDA 
QOES 
QOEE 
ODF 
0162 


o10c 


011s 
0116 
0116 
0118 


OIcaA 


o27c 


O3E0 


0492 


0692 


0692 


booo 


0000 


30 


o 
2 


20 
76 
76 
15 


72 


6A 
OF 
62 
6c 
18 
53 
SE 
13 
41 
45 
4B 


90 


21 
27 
30 
64 
74 
35 
63 
6B 
os 
75 
33 
50 
54 
oc 
16 
42 
46 
10 


222? 


0100 { 


59 


59 


59 


59 


59 


” 
e 


26 
ll 
7 
68 
4c 
65 
TE 
40 
61 
32 
51 
55 
oD 
1A 
43 
47 
1F 


GF 10 


48 49 


Hnaa0ng 
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0B 


dB 


OB 


OB 


DB 


DB 


OB 


OB 


DB 


PUBLIC 
EVFH 


46 
3DH,21H,22H;23H, 24H, 25H, 26.2 7H» 28H» 29H + 61-10 
20H, 30H,11H, 31K, 36H, 70H, 76H564H, 71H, 73H 3 11-20 
78H, 74H ,68H,.6£H,6FH,18H,15H,35H,4CH, 60H 5 21-30 
72H,63H»65H.66H,67H,69H,6AH,6BH, 7EHs 12H 3 31-40 
OFH, DEH, 4DH,O9H,7SH, 77H 62H. 75H.61H,6DH 3 41-50 
6CH, 33H. 32H, 24H,GEHR, 34H, 18H, 50H, 53H 52H 5 51-60 
53H,54H,5SH,56H,57H,5FH,5EH,0CH,00H,0EH 3 61-70 
23H, 16H, 1AH,GFH,10H,40H,41Hs42H,43H,44H 3 71-80 
45H,46H,47H,48H,45H,4AK,4BH,10K,1FH 3 81-89 


KEY NUMBER TO PC SCAN CODE TRANSLATION TABLES 


XLAT_TABLES , XLAT_TAPLES_END 


XLAT_TABLES LABEL WORD 


XLAT_TABLE_10 DRO? + KEYBOARD IDENTIFIER 
LOWER_CASE _XLAT DW 89 DUPT?) i LCHER CASE 
UPPER_CASE_XLAT OW 89 DUI?) + UPPER CASE 


CTL_CASE_XLAT 


ALT_CASE_XLAT 


ALT_KEY_XLAT 


KEYSTROKE_XLAT 


OW 89 OUPT?) 3 PO CTRL CASE 
DR 89 DUP?) 3 FO ALT CASE 


DR 89 DUP?) ALT CASE 


DW 256 DUP(2?) 4; ENCODED KEYSTROKE TRANSLATION TABLE 


XLAT_TABLES_END LABEL BYTE ; END OF TRANSLATION TABLES 


BIOSDATA_KEYBOARD ENDS 


SUBTTL 


Process an interrupt from the 3278/3279 keyboard 


NOSFPOIOS SEGMENT FUELIC ‘NOSFEIOS’ 


PUBLIC 
PUBLIC 
FUSLIC 
PUBLIC 
PUBLIC 
PuBLIC 
PUBLIC 


EXTRH 


ASSUME 


PROC_KEYBOARD_DATA 
FROC_FC_POPT_AVAIL 
FROC_3276_FORT_AVAIL 
SEND_ENCODED_KEYSTROKES_TO_3278 
MOD_XLAT_IN 

HOD_XLAT_OUT 

QUZPY_KEYEOAFD_ID 


FrOC_IMTERRUPTS:HEAR 


CS:HOSPBIOS,DS:BIOSDATA 


HHH AH RHEE HER FREE ERR H EEE MEER EOE ENE ERA eH OH 


3™ Procedure Name: PROC_KEYBOARD_DATA 


3*® Function: Te process a keystroke from the 3276/3279 


3 Input: 3278/3279 keyboard scan code 


i* Output: keystroke sent to Personal Computer or 3278/3279 


kee a eRe EK 


1 EE 6 986 ta A 9 EEC Ee Ee I EE I A 


PROC_KEYBOARD_DATA PROC NEAR 


INCLUDE NDSPKBO1.ASH 


596 38 9698 EE 9 EEE NEE RIE 96 Fb EAE 06 EE EH PE 


3H 

3 

3* READ THE SCAN CDDE FROM THE KEYBOARD AND TRANSLATE IT TO A 
hal RELATIVE KEY NUHBER 


;* 


* 


* 
* 
* 


426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 

442 
443 
446 
445 
446 
447 
448 
449 
450 
451 

452 
483 
454 
455 
456 
457 
458 
459 
460 
461 

462 

463 
464 
465 
466 
467 
468 
469 
470 
471 

472 

673 
474 

475 

476 
477 
476 
479 
480 
481i 
462 
483 
484 
465 
486 
487 
488 
489 
490 
493 
492 
493 
494 
495 
4% 
497 
498 
499 
s00 
501 

502 
503 
504 
505 
506 
507 
5068 
509 
510 
511 

512 
513 
514 
515 
516 
517 
518 


aoag 
0003 


ano 


oo09 
9008 


oo0D 
coop 
ao10 
oole2 
0014 
0017 


0017 
0019 
aoc 
OODLE 
abee 
o023 


BA 
Ec 


Fé 


74 
32 


A2 
OA 
75 
E9 


8A 
60 
24 
60 
bz 
OA 


E9 


78 
E9 


47 


Q3E0 


G6 ODO2 R 08 


G2 
ce 


0004 R 


co 
03 


O2Fl R 


Eo 
£4 
vF 


1E oo3C R 


£0 


36 
FE 
oD 
06 
03 


60 


O32E R 
0002 R 


o27C R 
0002 R 


O3ED R 
oooe R 


0118 R 
oo00 R 
acoo R 


G1CA R 


0005 R 
oo 


0000 R 


O2EB R 


O21F R 


03 


Oc1F R 


80 


40 


a2 


10 


68 


80 
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12008 02028 IEEE EEE BRAGA III AE 


MOV 
IN 


TEST 


JZ 
XOR 


KEYBOARD_D: 
MOV 
oR 
JNZ 
JMP 

KEYBOARD_1: 


mov 
AND 
AND 
LEA 
XLAT 
OR 


CAL) = 
(AH) = RELATIVE KEY NUMBER WITH MAKE/BREAK BIT 
KBD_SCAN_CODE = SCAN CODE WITH MAKE/BREAK BIT 


DX,NDS_KB_IN 
AL,DX 


} READ THE 3278/3279 KEYBOARD SCAN CODE 


LOGICAL_STATE,L_KBD_DISABLED 3 IS THE KEYBOARD 


KEYBOARD_O 
ALDAL 


5 
i 


LOGICALLY DISABLED? 
NO, CONTINUE 
YES, SIMULATE A KEYBOARD OVERRUN 


KBD_SCAN_CODE,AL; SAVE 3278/3279 KEYBOARD SCAN CODE 


ALSAL 
KEYBOARD_1} 
OVERRUN . 


AH AL 
AH, 80H 
AL,7FH 


GID THE KEYBOARD INDICATE OVEREUN? 
NO, CONTINUE PROCESSING 

YES, PROCESS OVERRUN 

SAVE THE MAKE/BREAK BIT IN AH 


ISOLATE SCAN CODE 


BX,SCAN_CODE_TABLE 3; CONVERT SCAN CODE TO 


SCAN_CODE_TABLE 
AH, AL 


AT THIS POINT: 


RELATIVE KEY NUMBER 


RELATIVE KEY NUMBER 


959696 9 a9 8 8 a 8 GE EE EERE IERIE EE AE aE HORE IRE IEE 


3* 

* TRANSLATE THE RELATIVE KEY NUMBER TO A 3278/3279 SCAN CCDE 

3 3 

i* TRE TRANSLATION TABLE USED MAY BE ONE OF THE FOLLOWING: 

i” ALT_CASE_XLAT ~ WHEN THE HEXT KEYSTROXE IS IN PC ALT CASE 
i* CTL_CASE_XLAT ~ WHEN THE NEXT KEYSTROKE IS IN PC CTL CASE 
hel ALT_KEY_XLAT - WHEN THE 3278/3279 ALT KEY IS DEFRESSED 
i* LOWER_CASE_XLAT - WHEN THE 3278/3279 KEYBOARD IS IN LOWER 
i* OR ALFHA CASE SHIFT 

3 UPPER_CASE_XLAT ~ WHEN THE 3278/3279 KEYBDARD 1S IN UPPER 
i* OR NUMERIC CASE SHIFT 

3" 

Fel THE TRANSLATED SCAN CODE MAY BE: 

3* 0 IGHORE THIS KEYSTROKE 


i* 1 To 83 
i* -1 TO -127 


PERSONAL COMPUTER SCAN CODE 
INDEX INTO SPECIAL FUNCTION TABLE 


eee ERK KKK HERE E EE 


EB aE IG ab ak AEE BE BE EE BE BE Ie 6 ee I AEE EE EE IRE DE Ee BE ERE IE EE EF OEE a OE IEE REF Ae DE EE HE HEHE 


ves 
TEST 
JHZ 
LEA 
TEST 
JHZ 
LEA 
TEST 
JHZ 
LEA 
TEST 
JNZ 
UP_SHIFT EQU 
TEST 
JZ 
LEA 


XLAT_SCAN_CODE: 
DEC 
MOV 
XOR 
SAL 
MOV 
nov 


HOV 
CMP 
JNE 
TEST 
JNZ 
JMP 


DONT_IGNORE: 


JMP 
XLAT_1: 
Js 
JMP 
XLAT_2: 


LaeALT_CASE LAT 


+ FOINT TO PROPER TRANSLATION 


LOSICAL_STATE,L_ALT ; TABLE 


XLAT_SCAN_CODE 
BX, CTL_CASE_XLAT 


LOGICAL_STATE,L_CTL 


NLAT_SCAN_CODE 
EX, &LT_KEY_XLAT 


FIO_LSTATE,ALT_STATE 


*LAT_SCAN_CODE 


Bx, LOWER_CASE_XLAT 
SED_STATE»ALPHA_SHIFT 


XLAT_SCAN_CCDE 


LOCK_STATE OR LEFT_SHIFT OR PIGHT_SHIFT OR NUM_SHIFT 
KEO_STATE.UP_SHIFT 


XLAT_SCAN_CODE 


BX,UPPER_CASE_XLAT 


AL 3 PICK UP CODE FROM TRANSLATION TABLE 
CLDAL 
CK,CH 
CX,1 
$1,CxX 
Ox,1BX+S1) 3 DH = SCAN CODE 
3 OL = REQUIRED PC SHIFT STATE 


PC_SCAN_CODE,0DH 3 


ea) ; 
XLAT_1 ; 
TERM_MODE ,T_HOST 
CONT_IGNORE ; 
RESET_SHIFTS 


ROUTE 3 


¥LAT_2 : 
ROUTE ; 


SAVE PERSONAL COMPUTER SCAH CODE 
COMPARE SCAN CODE TO ZERO 

NOT ZERO, CONTINUE 

3; IS THE TERMINAL IN HOST MODE? 

YES, PROCESS THE KEYSTROKE 

NO, IGNORE KEYSTROKE - RESET LOGICAL 
SHIFT STATES 


SEND KEYSTROKE TO 3274/3276 


HEGATIVE, PROCESS FUNCTION CODE 
POSITIVE, ROUTE SCAN CODE 4S REQUIRED 


$I IE BER8 a 96 BEE EE BS ee a BE EE 9 EE EE IEEE EOI EL 


7* 


al PROCESS SPECIAL FUNCTION CODE 


a 
* 


Wu wuin 
oOaonruns 


0083 
OES 
GOBA 
D06C 
ODBF 
0092 
0094 
0094 
0096 
0098 
O09A 
oo9c 
OOSE 
OOA3 


OOAS5 
OOAS 
OOA7 
O0A9 
O0AB 
O0AD 
OOAF 
OoBl 
OcB3 
COBS 
0057 
DO0B9 
O05B 
ooBD 
OOBF 


oocl 
o0cl 
o0cs 
o0cé 
ooce 


oono 
ooDo 
oops 


0007 
OODA 


oooD 
000D 
DOEZ 
SOES 
OOE7 
GOE7 
QOES 
QO0E8 


QOED 


QOEF 
OOEF 
OOFL 


O0F3 
OOF 


OOFS 
OOFS 
OOFa 
OOFA 
OOFE 
0200 
0100 
or02 


0106 


O10B 
o10pd 


ghie2 
O1l2 


Fé 
Fé 
74 
80 
76 
E9 


FE 
BA 
32 
Bl 
8B 


2E: 8B 9C OOAS R 


FF 


o0cl 
OOEF 
OOF3 
0114 
0120 
0125 
O13A 
0140 
0181 
OL9F 
O1BF 
01012 
O1E0 
OlEF 


BO 
EB 


DE 
06 
08 
FE 
03 


49 


code R 20 


o7 


O21F R 


cE 
DE 
FF 
E3 
F3 


€3 


€1 


49 
02 


20 


c4 
06 
06 
Do 


DO 
06 


06 
o5 
26 


BC 


DUNN AUBMABMBMM UD 


ooo0 R 7F 


80 


oooo R 


oaoo R 


0000 R EO 


0000 R F7 
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Pr * 
’ 
J PMR ER REE ee BE aE IIE Ee IE BEDE UE EE BAO DE EE BB A DE AE EE Bk Ee IEE EE 


HES DH 3 FIND PROPER ENTRY IN BRANCH TABLE 
TEST LOGICAL_STATE,»L_PAUSE 3; ARE WE IN PAUSE STATE? 


JZ XLAT_3 * 3 HO, NORMAL PROCESSING 
cMP DH,NO_SHIFT_KEYS 3 YES, IS THIS A SHIFT KEY? 
JBE XLAT_3 3 YES, PROCESS IT NORMALLY 
JMP ROUTE 3 NO, EXIT PAUSE STATE 
XLAT_3: 
DEC DH 
HOV BL»OK 
XOR BH, 8H 
SAL BX,1 
nov S1,BX 
HOV BX,CS:FUNCTIONSI SI} 
JuP BX 3 PERFORM SPECIAL FUNCTION 
FUNCTIONS LABEL HORD 
DY PROC_SHIFT_LOCK ; SHIFT LOCK KEY PRESSED/RELEASED 
DH PROC_L_SHIFT 4 LEFT SHIFT KEY PRESSEO/RELEASED 
DW PROC_R_SHIFT 5 RIGHT SHIFT KEY PRESSED/RELEASED 
DW PROC_NUM_LOCK 5 NUM LOCK KEY FRESSED/RELEASED 
DW FROC_HUM_SHIFT ; NUM SHIFT KEY FRESSED/RELEASED 
DH FROC_ALPHA_SHIFT 3 ALPHA SHIFT KEY PRESSED/RELEASED 
DH FROC_ALT_SRIFT ; ALT KEY FRESSEO/RELEASED 
DW FROC_RESET ; RESET KEY FRESSED 
DH FROC_CLICK 3 CLICK KEY PRESSED 
Dk PROC_DECIMAL_KEY 3 ENTER DECINAL DIGIT INPUT NODE 
DH FROC_SHITCH_MODE; TOGGLE HODE FRESSEO 
DR FUCOLCTL_KEY ©} NEXT KEYSTRONE IS 2H PC CTL MODE 
DW POOTL/LT_LRKEY 9g REXT KEYSTROKE IS IN PC ALT NODE 


ON [Sol FAuse + ENTER PAUSE STATE 
‘ SHIFT LOCK KEY WAS PRESSED OR RELEASED 


PROC_SHIFT_LOCK: 
TEST AH, BREAK_BIT 3 WAS KEY FRESSED? 


JNZ BSEAK_SHIFT_LOCK 3 NO, SHIFT LOCK WAS RELEASED 
OR KED_STATE,LOCK_STATE + INOICATE SHIFT LOCK STATE 
OR KED_STATE,SHIFT_LOCK ; INDICATE SHIFT LOCK KEY DEFRESSEO 


PROC_SHIFT_KEY: 
TEST TERM_MODE,T_HOST 5 ARE WE IN HOST FROCESSOR MODE? 


JNZ TEST_PAUSE } YES, THE SHIFT KEY WILL BE ROUTED 
$ TO THE 3278/3279 NORMALLY 
HOV AL,KBD_SCAN_CDDE 3 NO, ROUTE THE SHIFT KEY TO THE 


CALL SEND_TO_3278 H 3278/3279 DISPLAY TO KEEP THE CONTROL 
H UNIT IN SYNCH WITH BICS 


TEST_PAUSE: 
TEST _ LOGICAL_STATE»L_PAUSE 3 ARE WE IN PAUSE STATE? 


JINZ TEST_PAUSE_1 3 YES, DISCARD THE KEY STROKE 

JuP ROUTE ; ROUTE THE KEY STROKE 
TEST_PAUSE_1: 

RET } DISCARD THE KEY STROKE 
BREAK_SHIFT_LOCK: 

AND KBD_STATE,NOT SHIFT_LOCK ; INDICATE SHIFT LOCK KEY IS NO 
; LONGER DEPRESSED 

JMP PROC_SHIFT_KEY ; ROUTE KEYSTROKE AS NEEDED 


; LEFT HAND SHIFT KEY WAS PRESSED OR RELEASED 


PROC_t_SHIFT: 
Mov AL,LEFT_SHIFT 3 SET UP MASK FOR LEFT SHIFT KEY 


JMP SHORT PROC_SHIFT 3 PROCESS SHIFT KEY 
i RIGHT HAND SHIFT KEY WAS PRESSED OR RELEASED 


PROC_R_SHIFT: 
MOV AL,» RIGHT_SHIFT ; SET UP MASK FOR RIGHT SHIFT KEY 


i LEFT OR RIGHT SHIFT KEY WAS FRESSED OR RELEASED 


PROC_SHIFT: 
TEST AH,BREAK_BIT 5 WAS SHIFT KEY PRESSED? 
JNZ BREAK_SHIFT ; HO, SHIFT KEY WAS RELEASED 
or KED_STATE,AL 3 INDICATE SHIFT KEY IS DEPRESSED 
JMP PROC_SHIFT_KEY ; ROUTE THE KEYSTROKE AS NEEDED 
BREAK_SHIFT: 
NOT AL ; INDICATE SHIFT KEY IS HO LONSER 
AND KED_STATE,AL 3 OEPRESSED 


TEST KED_STATE, LEFT_SHIFT+¢RIGHT_SHIFT+SHIFT_LOCK 3 IS EITHER 
SHIFT KEY OR SHIFT LOCK DEPRESSED? 
SHZ BREAK_SHIFT_1 3 YES, LEAVE SHIFT LOCK STATE AS IS 
AND KED_STATE,NOT LOCK_STATE 3; THE LAST SHIFT KEY HAS BEEN 
RELEASED - CANCEL SHIFT LOCK STATE 


3 
BREAK_SHIFT_1: 
JnP PROC_SHIFT_KEY » ROUTE THE KEYSTROKE AS NEEDED 


; NUMERIC LOCK KEY WAS PRESSED OR RELEASED 


4,641,262 
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612 0114 © PROC_NUM_LOCK: 
613 0114 Fé C4 BO c TEST AH,BREAK_BIT 5 WAS THE KEY PRESSED? 
614 0117 75 05 c JRZ JMP_ROUTE 3 NO, NUM LOCK KEY RAS RELEASED 
615 0119 80 36 DODO R 08 c XOR KBD_STATE,LOCK_STATE 3 TOGGLE NUMERIC LOCK STATE 
616 OlIE C JHP_ROUTE: 
617 OLIE EB BO c JMP PROC_SHIFT_KEY 3 ROUTE THE KEYSTROKE AS NEEDED 
618 c 
619 c 3 NUMERIC SHIFT KEY WAS PRESSEO OR RELEASED 
620 c 
621 0120 C PROC_IUM_SHIFT: 
22 olco BO 20 c Koy EL MUMSHIFT 9 SET UP MASH § O° HIMERIC SHIFT KEY 
623 0122 £B 03 90 € Jue reece RWEKIFT 3 PROCESS SHIFT “LY 
624 (v 
625 C$ ALPHZNESIC SUIFT KEY RAS PRESSED OR RELESSEO 
ben Cc 
627 0125 C PROC_ALPHA_SHIFT: 
628 0125 60 10 c nov AL, ALPHA_SHIFT } SET UP MASK TOR ALPHAMERIC SHIFT KEY 
629 c 
630 c 5 ALPHA OR HUMERIC SHIFT KEY WAS PRESSED OR RELEASED 
631 Cc 
632 0127 C PROC_AN_SHIFT: 
633 0127 F6 C4 80 c TEST AH,BREAK_BIT 3 WAS SHIFT KEY PRESSED? 
634 012A 75 06 c JNZ BPEAK_AN SHIFT ; NO, SHIFT KEY WAS RELEASED 
635 012C 08 06 DOOD R c OR KCD_STATE,AL 3 INDICATE SHIFT KEY 18 DEPRESSED 
636 0130 EB 9E c JMP FROC_SHIFT_KE¥ 3 ROUTE THE KEYSTROKE AS NEEDEO 
637 0132 C BREAK_AH_SHIFT: 
638 0132 Fé DO c HOT AL ; INDICATE SHIFT KEY IS NO LONGER 
639 0134 20 06 CO0O0 R c AND KBD_STATE,AL 53 DEPRESSED 
640 0138 EB % c JMP PROC_SHIFT_KEY 3 ROUTE THE KEYSTROKE AS NEEDED 
641 Cc 
642 c 3 ALT KEY PRESSED OR RELEASED 
643 c 
646 Q13A C PROC_ALT_SHIFT: 
645 O13A Fé C4 80 Cc TEST AH,BREAK_BIT 3 WAS THE KEY PRESSED? 
646 0130 75 07 c JNZ BREAK_ALT_SHIFT 3 NO, ALT KEY WAS RELEASED 
647 O13F 80 OF D000 R O2 c oR KBD_STATE»ALT_STATE + INDICATE ALT KEY IS DEPRESSED 
648 0144 EB BA c JHP PROC_SHIFT_KEY } ROUTE THE KEYSTROKE AS NEEDED 
649 0146 C BREAK_ALT_SHIFT: 
650 0146 80 26 D000 R FD c AND KED_STATE,NOT ALT_STATE 4 INDICATE ALT KEY IS HO LONGER 
651 c 3 DEPRESSED 
652 014B EB 83 c JMP PROC_SHIFT_KEY ; ROUTE THE KEYSTROKE AS NEEDED 
653 c 
654 G:F RESET KEY WAS PRESSED 
655 c 
656 0140 C PROC_RESET: 
657 Q14D FG 06 0000 R 80 Cc TEST TERM_MODE,T_HOST 3 ARE WE IN PC MODE? 
658 0152 75 2A Cc JNZ PROC_RESET_1 3 NO, DO NOT PROCESS RESET KEY 
659 0154 C6 06 0003 R 00 c HOV DEC_OIGIT»O 3 CANCEL DECIMAL DIGIT INPUT MODE 
660 0159 80 26 0002 R 3F ie AND LOGICAL_STATE,NOT L_ALT#L_CTL 3 CAKCEL PC ALT 
661 Cosi AND PC CTL MODES 
662 c 
663 O1SE C RESET_ALT: 
664 (O15E BO B8 c HOV AL, BREAK_BIT OR PC_ALT_KEY 3 INDICATE THE ALT KEY 
665 0160 EB 0367 R c CALL SENO_TO_PC } WAS RELEASED 
666 0163 BO 90 c HOV AL,»BREAK_BIT OR PC_CTL_KEY 3 INDICATE THE CTL KEY 
667 0165 £8 0367 R c CALL SEND_TO_PC ; WAS RELEASED 
668 D168 80 26 0001 R 1F c uD PC_STATE,NOT (P_SHIFT OR P_ALT OR P_CTL) 
669 DI6éD BA ---- R c HOV DX; ROMDATA | ESTABLISH ADDRESSABILITY TO DATA AREA 
670 0170 BE C2 c hov £S,DX 3 USED BY THE ROM BIOS ROUTINES 
671 Cc ASSUME ES:ROMDATA 
672 = 0070 C RLMASK_IA EQU  R_CAPS_STATE OR R_NUM_STATE OR R_SCROLL_STATE 
673 = 007C C RLMASK_IB EGU R_MASK_1A OR R_ALT_SHIFT OR R _CTL_SHIFT 
674 = OO7F C RLMASK-IC EGU  R_MASK_1B OR R_LEFT_SHIFT OF R_| RIGHT_SHIFT 
675 0172 26: 60 26 0017 R BO C AHO ROKB_FLAG,NOT R_MASK_1IC 3 INSURE CAPS STATE» NUM LOCK 
676 c 5 )0OCOUSTATE AWD SCROLL LOCK STATES ARE 
677 c ; RESET IN THE KEYBOARD BIOS ROUTINE 
678 c 3 AND THAT THE ALT, CTRL» AND SHIFT 
679 c ; KEYS ARE NOT DEPRESSED 
680 = 0070 C R_MASK_2 EQU -R_CAPS_SHIFT OR R_NUM_SHIFT OR R_SCROLL_SHIFT 
681 0178 26: 80 26 2018 R BF C AND R_KB_FLAG_1],NOT R_! pee _2 3 INSURE THE ROM BIOS ROUTINE 
682 Cc i NOHS TRE CAPS LOCK, NUM LOCK, AND 
683 c ; ScRLL LOCK KEYS ARE NOT DEPRESSED 
684 c ASSUME ES: NOTHING 
685 c 
666 O17E C PROC_RESET_}: 
687 Q17E £9 O21F R ¢ ane ROUTE 3 RDUTE THE KEYSTROKE AS HEEDED 
688 c 
689 cs CLICK KEY WAS PRESSED - TOGGLE THE KEYBOARD CLICKER STATE 
690 c 
691 0181 CT FROC_CLICK: 
692 016] Fé 06 0000 R 80 c TEST TERM_MODE,T_HOST 3 ARE WE IN PERSONAL COMPUTER MODE? 
693 0186 75 14 c JHZ PROC_CLICK_1 3 NO, JUST PASS OW CLICK KEY 
694 0186 80 36 ODO R 04 Cc xOR KED_STATE,CLICK_STATE + TOGGLE CLICKER STATE 
695 016D BO OS c nov AL, CLICK_Ov | SET UP TO TheH CLICKER ON 
656 OLEF Fb 06 0000 R 04 c TEST KED STATE ,CLICH_SIATE 3 Po CLICKCR GFFt 
697. 0194 75 02 (a JRZ SET_CLICKER > YES, CONTINUE 
698 0196 60 08 c HOV AL,CLICK_OFF + NO, SET UP TO TURN CLICHER OFF 
699 0198 C SET_CLICKER: 
700 0198 BA O3E4 c HOV DX, COMMAHD_PORT 3 TURFH KEYEDARD CLICKER Gd CX OFF 
701 OISB EE Cc OUT DX,AL 
702 c 
703 o39C C PROC_CLICK_1: : 
704 019C E9 OZIF R c JMP ROUTE ; ROUTE THE KEYSTROKE AS HEEDED 


70S 
706 
707 
708 
709 
738 
711 
712 
713 
714 
718 
736 
717 
716 
719 
720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 
7490 
741 
742 
743 
744 
745 
746 
747 
748 
749 
750 
753 
752 
753 
754 
755 
756 
757 
758 
759 
Feo 
7él 
762 
763 
764 
765 
766 
767 
7668 
769 
770 
771 
772 
T73 
774 
775 
776 
WI? 
778 
779 
780 
781 
782 
783 
784 
785 
786 
7a7 
768 
7éS 
790 
79% 
792 
793 
794 
795 
796 
797 


Fé 
75 
cé 
Fé 
74 
BO 
Es 


80 


EB 


Fé 
74 


BO 
£B 


BO 


BS 
cb 
c3 


FG 
75 
80 


EB 


Fe 
75 
80 


EB 


53 


06 0000 R 
16 

06 0003 R 
06 DOCI R 
OA 

BS 

0367 R 


26 0001 R 


61 90 


06 0000 R 
04 


Oo. 
02 


co 


oo 
50 


06 02000 R 


OE O02 R 


40 90 


0é 0000 R 
oS 
OF ooD2 R 


31 90 


G6 0000 R 


---- R 
ce 


08 
e2De 


: AO 0065 R 


06 0002 R 
FS 


80 


03 
20 


OF 


60 


80 


40 


80 


80 


80 


20 


> 80 3E 0049 R 07 


20 
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3 START DECIMAL CIGIT INPUT 


PROC_DECIMAL_KEY: 


TEST 
JNZ 
HOV 
TEST 
JZ 
HOV 
CALL 


AND 


TERM_MODE,T_HOST 3 ARE WE IN FC MODE? 
PROC_OECIMAL_KEY_1 3 NO, DO NOT FROCESS THIS KEY 
DEC_DIGIT,3 3 INDICATE 3 DIGITS EXPECTED 
PC_STATE,P_ALT + IS THE PERSONAL COMPUTER IN ALT MODE? 
PROC_DECIMAL_KEY_1 3 NO, CONTINUE 
AL,BREAK_BIT OR PC_ALT_KEY 3 YES, INDICATE THE ALT KEY 
SEND_TO_PC ; WAS RELEASED - THIS WILL TERMINATE 
; THE DECIMAL INPUT FIELD IN PROGRESS 


PC_STATE,NOT P_ALT 


PROC_DECIMAL_KEY_1: 


JMP 


ROUTE ; ROUTE THE KEYSTROKE AS NEEDED 


i TOGGLE BETWEEN PERSONAL COMPUTER AND HOST PROCESSOR MODES 


PROC_SWITCH_MODE: 


TEST 
JZ 


irieh 
JMP 


SWITCH_TO_HOST: 
MOV 


SWITCH _MODE_1: 
MOV 
INT 
RET 


TERM_MODE,T_HOST ; IS THE TERMINAL IN HOST MODE? 
SWITCH_TO_HOST 5 NO, SWITCH TO HOST MODE 


AL,SET_HODE_PC 


3 YES, INDICATE SHITCR TO PC MODE 
SHORT SHITCH_MODE_} 


AL,SET_MODE_HOST i INDICATE SWITCH TO HOST MCDE 


AH, FUNC_SET_MODE ; INDICATE SET MODE 
NOSP_INT_CCDE 3 SHITCH TERMINAL MODE 
3 PROCESS NEXT PENDING INTERRUPT 


CTRL KEY - INDICATE NEXT KEY STROKE IS IN PERSONAL COMPUTER 


3 CTRL CASE 


PROC_CTL_KEY: 
TEST 
JRZ 
OR 


PROC_CTL_KEY_1: 


TERM_MODE,T_HOST ; ARE WE IN PC MODE? 
PROC_CTL_KEY_1] 3% NO, DO NOT PROCESS PC CTL KEY 
LOGICAL_STATE,L_CTL ; INDICATE PC CTL CASE 


JMP ROUTE 3 ROUTE KEYSTROXE AS NEEDED 
i PC ALT KEY - IKOICATE NEXT KEY STROKE IS IN PERSONAL COMPUTER 
3 ALT CASE 


PROC_ALT_KEY: 
TEST 
JNZ 
GR 


PROC_ALT_KEY_}: 


TERM_MODE,T_HOST 3 ARE WE IH FC MODE? 
FROC_ALT_KEY_} 3 NO, DO NOT FROCESS PC ALT KEY 
LOGICAL_STATE,L_ALT ; INDICATE PC ALT CASE 


IMP ROUTE 3 ROUTE KEY STROHE AS NEEDED 
5 PAUSE KEY - STOP ALL NORMAL PERSONAL COMPUTER PROCESSING 
3 UNTIL THE USER PRESSES ANOTHER NON-SHIFT KEY 
PROC_PAUSE: 
TEST § TERH_MODE,T_HOST 5 ARE WE Ib HOST MODE? 
JZ PAUSE_1 3 NO, PERSCHAL COMPUTER MODE 
JMP ROUTE ; YES, NO SPECIAL FROCESSING 
PAUSE_! . 
cr LUSECAL_STATE,L_Plusi i INDICATE RE ARE IN PASI E7475 
CALL  FROC_LINTERRUPTS ; PROCESS ALL OTHER PENDING IKTEFFUPTS 
HOV OX, ROMDATA ; POINT TO ROM BIOS DATA AREA 
NOV ES,DX 
ASSUME ES:ROMDATA 
cup CRI_MODE»7 3 IS THE MONOCHROME CARD BEING USZD? 
JE PAUSE_2 ; YES, WO PROCESSING NEEDED 
HOV DX, O03DSH 3 NO, TUPN ON DISPLAY DURING PAUSE 
HOV AL, CRT_MODE_SET 
' OUT DY. AL 
ASSUME ES:NOTHIKS 
PAUSE_2: 
STI ; ENABLE INTERRUPTS 
PAUSE_3: ; WAIT FOR THE USER TO PRESS A KEY 
TEST §LOGICAL_STATE,l_PAUSE 
JNZ PAUSE_3 : 
RET 3 PROCESS ALL OTHER PENDING INTERUPTS 
INCLUDE NDSPKBD2.ASM 


FEES IE TERE HEH HR KH EAH OER SEH Se BE 6 EE ERE Be DE DE DE Be IE FE Fe BEDE FE BE EE AEN EEE ED 


3* 


+ 


* ROUTE THE CONVERTED STAN CODE TO THE PERSONAL COMPUTER OR , 


798 
799 
8090 
601 
8b2 
803 
804 
605 
806 
807 
808 
809 
810 
611 
812 
813 
814 
815 
816 
817 
816 
81g 
820 
821 

822 
823 
824 

825 
626 
827 
ra) 
629 
&306 
a3} 

832 

833 
634 
635 
36 

837 
€28 
35 
E49 
641 
Es2 
43 
E44 
845 
846 
E47 
648 
649 
€50 
651 
852 
653 
854 
655 
656 
657 
858 
a59 
860 
461 
862 
63 
864 
665 
866 
667 
665 
£69 
670 
871 
B72 
673 
674 
875 
876 
877 
878 
679 
680 
6al 
682 
€33 
8&4 
B85 
886 

687 
868 
e689 
890 


O21F 
O21F 
b224 


0226 
b229 


0283 
0283 


0288 
0288 
C284 
O28E 
029) 


Fé 
74 


ad 
E& 


c3 


F6 
74 


80 
79 


cb 


BA 
32 
60 
7% 


55 


66 0000 R 60 


oOo? 


0004 R 
O2FD R 


06 0002 R 


15 


26 0002 R 
06 0002 R 


68 


26 o002 R 
O3A7 R 


3E£ 0005 R 


o1 


20 


OF 


10 


tF 


00 


3E 0003 F 00 


CA 


cs 
cé 


1E 0006 R 


£0 


20 


0005 R 


OE 
0B 
CA 


06 


06 


CA 
OE 
£1 
3c 


C003 R 


02 


90 


0003 R 


0001 R 
Eo 


00 


MANMNAAHNHNAAAKMHAMAMAnHKHAAMNAAHnAANANAAANNHANNANAAAN AN HAAAANAAAAAANAAANANAANAANANAANNMAANMANANANANNNANNAAANNAAAANHAN 
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i* ROUTE THE ORIGINAL SCAN CODE TO THE 2278/3279 * 
” ; 
5 PA HE EAE HE OE EH EE RHEE ME OH HR EE EEN EE RR EE ROH BND 


ROUTE: 
TEST TERM_MODE,T_HOST 3 IS THE TERMINAL IN HOST MODE? 
Jz ROUTE_PC 3 MO, SEND THE CONVERTEO SCAN CODE TO 
3 THE PERSONAL COMPUTER 
3 THE TERMINAL IS IN HCST PROCESSOR MODE - SEND ALL 
3 KEY STROKES TO THE 3278/3279 
MOV AL. KBD_SCAN_CODE ; PICK UP ORIGINAL SCAN CCDE 
CALL SEND_TO_3278 ; SEND THE SCAN CODE TO THE 3278/3279 
RET 3 PROCESS NEXT PENDING INTERRUPT 
5 THE TERMINAL IS IN PERSONAL COMPUTER MODE - SEND THE CONVERTED 
; KEY STROKE TO THE PERSONAL COMPUTER 
ROUTE_PC: 
TEST LOGICAL_STATEsL_PAUSE 3 ARE WE IN PAUSE STATE? 
JZ ROUTE_TO_PC 3 NO, ROUTE KEYSTROKE TO THE PC 


THIS KEY STROKE IS USED TO EXIT PAUSE STATE 


AND LOGICAL_STATE,KOT L_PAUSE 3 NO LONGER IN PAUSE STATE 
TEST LOGICAL_STATE,L_PC_PORT_AVAIL 5 DID A PC OUTPUT PORT 
; AVAILABLE INTERRUPT OCCUR WHILE WE 
; RERE IN PAUSE STATE? 
JZ EXIT_PAUSE_1} 3 8O, CONTINUE PROCESSING 
AND LOGICAL_STATE, HOT L_PC_PORT_AVAIL 3 YES, FROCESS IT 
CALL XMIT_TO_PC ; SEND PENDING KEY STROKES TO THE PC 


EXIT_PAUSE_}: 


RET 3} IGHORE THIS KEY STROKE 
ROUTE_TO_PC: 

cnP PC_SCAH_CODE,O ; IS THIS A FUNCTION CODE? 

JNS ROUTE_PC1 } NO, IT IS A SCAN CODE 

RET 3 YES, DO NOT SEND IT TO THE PC 
ROUTE_PC1: 


5 IF THE KEYOCAPD IS IN ROCINAL OIGIT IRFUT MODE, CONVERT THE 
; KEY STFOCe TO A RUNERIC Firtsm CFSIT CfA COE 
CMP DEC_DIGIT.¢ > ARE DECINAL DIGITS EXPECTED? 
JE TEST_SHIFTS 3 HO, CONTINUE PROCESSING 
MoV AL, PC_SCAN_CODE 3; INSURE THE KEY STROKE WAS A DECIMAL 
3 DIGIT 
CMP AL+2 
JB CANCEL_DIGITS 3 NOT DIGIT - CANCEL DIGIT INFUT MODE 
CMP AL, 
JA CANCEL_DIGITS 3; NOT DIGIT - CANCEL DIGIT INPUT MODE 
TEST DL,UeAs 
JINZ CANCEL_DIGITS ; NOT DIGIT - CANCEL DIGIT INPUT MODE 
OR OLA 3 VALID DIGIT - CONVERT IT TO A NUMERIC 
; KEY PAD DIGIT KEY WITH THE ALT KEY 
5 PRESSED 
DEC AL 
DEC AL 
LEA BX, PC_DIGITS 
XLAT PC_OIGITS 
MDBV PC_SCAN_CODE,AL 
BEC OEC_DIGIT +} A DIGIT HAS BEEN PROCESSED 
JSNZ TEST_SHIFTS s NOT LAST DIGIT 
OR DL»BA 3 LAST DIGIT - INDICATE ALT KEY WAS 
; RELEASED AFTER SENDING LAST DIGIT 
JHP TEST_SHIFTS 3 SEND KEY STROKE TO PERSONAL COMPUTER 
; A NON-DECIMAL DIGIT WAS KEYED DURING DECIMAL DIGIT INPUT MODE - 
3 CANCEL GECIMAL DIGIT INPUT MODE 
CANCEL _DIGITS: 
HOV DEC_DIGIT,O 3 INDICATE DECIMAL DIGITS ARE NOT 
3 EXPECTED 
3 SEND THE PROPER SHIFT CODES TO THE PERSONAL COMPUTER TO MATCH 
3 THE STATE ASSOCIATED WITH THE SCAN CODE 


TEST_SHIFTS: 


mov CL,DL ; DETERMINE WHICH SHIFT STATES MUST BE 
XOR CL»PC_STATE i CHANGED 

AND CL,OEDH 

JZ SHIFTS_MATCH ; STATES MATCH, CONTINUE 


; AT THIS POINT: 
H DL = NEEDED PERSONAL COMPUTER KEYBDARD STATE 
3 CL = MISHATCHED STATES 


891 
892 
893 
894 
eos 
€96 
897 
898 
699 
900 
Sol 
902 
903 
904 
905 
$06 
907 
$08 
909 
910 
91t 
912 
913 
914 
O15 
916 
917 
916 
919 
920 
923 
922 
923 
924 
925 
926 
$27 
928 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
940 
941 
942 
943 
944 
9465 
946 
947 
946 
949 
950 
951 
952 
953 
o54 
955 
956 
957 
$58 
959 
960 
961 
962 
963 
964 
965 
966 
So? 
968 
$69 
970 
$71 
972 
973 
974 
975 
976 
977 
978 
979 
960 
98} 
982 
983 


0293 
0296 
0298 
029A 
0290 
029F 
O24] 
O2A) 
O2A4 


O2A4 
0247 
O2A9 
O2AB 
O2AE 
O2B0 
02B2 
02B2 
0255 


O2BS 
O2B8 
O2BA 
o2eC 
O2BF 
o2c) 
occ3 
02Cc3 
o2C6 


bec 
o2cé 
d2cB 


O2CF 
O2CF 
o2b2 


02D5 
0208 


O2DA 
o2pc 
O2DF 
O2E1 
O2E3 
O2E8 
O2E8 


O2EB 
D2EB 


O2FO 


ert 
O2Fi 
O2F6 
O2FA 


O2FD 
O2FD 
O2FE 
O2FF 


Fé 
74 
BO 
Fe 
75 
oc 


£8 


Fé 
74 
BO 
Fe 
75 
oc 


£8 


Fé 
7% 
BO 
Fe 
75 
oc 


eB 
eA 


60 
85 


AO 
EB 
Fé 
74 
oc 
Fé 
74 
BO 
80 


E68 


60 


C3 


cé 
BA 
ES 


50 
53 
5e- 


57 


Cl 60 
oc 
2h 
C2 60 
02 
80 


0367 R 


Ci 20 
oc 
38 
c2 20 
02 
80 


0367 R 
ci 40 
oc 


1D 
cz 40 


* 
ra 


£0 
0367 R 
CA 


El EO 
Of 2001 R 


0005 R 
0367 R 
C2 03 


li 


26 0001 R DF 


0367 R 


26 0002 R 3F 


06 0005 R FF 
16 0001 R 
OZ1lF R 


OHOANANANMAANNANAAN GANG AANANANANANANANANANANAANANAANANAANANNANAANANANHANANNAANAAANNAARANAAANHAHAKnANHnANANnNnAANND 
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TEST CL.U 3 DOES SHIFT CASE MATCK? 

Jz CASE_OK 3 YES, CONTINUE 

HOV AL,PC_SHIFT_KEY 3 NO, INDICATE SHIFT KEY PRESSEO 

TEST DL.U 3 IS UPPER CASE NEEDED? 

JRZ SEND_CASE 3 YES, CONTINUE 

OR AL,» BREAK_BIT 3 KO, INDICATE SHIFT KEY RELEASED 
SEND_CASE: 

CALL SEND_TO_PC 3 SEND KEY STROKE TO PC 
CASE_OK: 

TEST CLLA ; DOES ALT CASE HATCH? 

Jz ALT_OK ; YES, CONTINUE 

nov AL,PC_LALT_VEY 5 HO, INDICATE ALT KEY PRESSED 

TEST DLA ; IS ALT CASE NEEDED? 

JNZ SEND_ALT ; YES, CONTINUE 

OR AL, BREAK_BIT 3 NO, INDICATE ALT KEY RELEASED 
SEND_ALT: 

CALL SEND_TO_PC 3 SEND KEY STROKE TO PC 
ALT_OK: 

TEST Cisc ; DOES CTL CASE MATCH? 

Jz CTL_OK + YES, CONTINUE 

HOV AL,PC_CTL_KEY 3 HO, INDICATE CIRL KEY PRESSED 

TLST OL.Cc ; 7S CTL CASE NEEDED? 

uns: fStHo_CTL , PES SECT Te 

GR AL, LREAK_BIT ; hS, INDICATE CTRL KEY RELEASEO 
SEND_CTL: 

CALL SEND_TO_PC } SEND KEY STROKE TO PC 
CTL_OK: 

HOV CL,DL } SAVE PERSONAL COMPUTER KEYBOARD STATE 

AND CL, OEOH 

HOV PC_STATE CL 
SHIFTS_MATCH: 

NOV AL, PC_SCAN_CODE ; SEND KEY STFOKE TO PERSONAL COMPUTER 

CALL SEND_TO_PC 

TEST DL.B OR BA ; DOES THE PERSONAL COMPUTER NEED TO BE 
5 TOLD THAT THE KEY WAS RELEASED ALSO? 

JZ RESET_SHIFTS 3 HO, CONTINUE 

OR AL, BREAK_BIT 3 YES, INDICATE KEY WAS RELEASED 

TEST DLLBA ; WHAT KEY MUST BE RELEASED? 

JZ BREAK_KEYSTROKE ; THE KEY STROKE JUST SENT 

HOV AL, BREAK_BIT OR PC_ALT_LKEY ; THE ALT KEY WAS RELEASED 

AND PC_STATE,NOT P_ALT 3 UPDATE PC KEYBOARD STATE 
BREAK_KEYSTROKE: 

CALL SEND_TO_PC 


7 HE ESE 36 46 EE EE 6 0 CE EE EE EE EEE A EE EE EE EGE EGE DEE EEE EE ERE REEL BL REE EE De EEE 
* 
a* 


bh END OF PROCESSING A VALID KEY STROKE - RESET THE PERSONAL . 
3* COMPUTER STATE FLAGS SO THE NEXT KEY STROKE IS NOT INTERFRETED * 
3* AS BEING IN CTL OR ALT MODE * 


3 * 
5* 


$96 90 9696 8 9 Ee Ee a be A EE EE 8 EEE EE IEE EERE IER DE SE BT a DE 


RESET_SHIFTS: 
AND LOGICAL_STATE»NOT L_CTL#L_ALT 


RET ; PROCESS NEXT PENDING INTERRUPT 


1 EEE IE IE 6 JE SRE EE EE EE GED EEE GEE EEE En EE AE 
3 - 
Fa THE 3278/3279 KEYBOARD HAS SIGNALLED OVERRUN * 
7 * 
3 

5 EE IE HIE 3 EE OE BE EE eS Ot Be BE BE AE eB Fe EE DEE ESE te EF IEE EN 9 ME FTE BE RE HE BE SE HEE SE ENE BEG EE EE Re 


OVERRUN: 
MOV PC_SCAN_CODE,OFFH 3; SET UP DVERRUN SCAN CODE 
nov DL,PC_STATE ; REQUIRED STATE = CURRENT “STATE 
JMP ROUTE 3 ROUTE THE OVERRUN INDICATION TC THE 


3 PERSONAL COMPUTER OR TO THE 3276/3279 


LEER Re Ree ORD EERE RH OMURHEHHS ESE EE Tat me REO KHOHEHENERE MRE RARE ee wee 
3* 

3% Procedure Name: SEND _TO_3278 

a] 

H 

3* Function: Send a keystroke to tne 3278/3679 

3* 

; 

3*® Input: AL = keyboard scan code to be sent 

3% 

> 

3* Gutput: Scan code added to BUFFER_3278 and/or sent to 2276/3279 
7%” 

PEMA RE Se Fe BEEBE BE He ae BE FEE HEE IE De Bee ESE HF BE EE HE EE oe Ee Re ae OF IE FE ED ae Ee Ee BE EE HEE De EE EE 


SEND_TO_327& FROC NEAR 
PUSH AX 
PUSH BX 
PUSH ith 


3 SAVE WORK REGISTERS 


984 

985 

986 

987 

988 

989 

990 

991 

992 

993 

994 

995 

996 

997 

998 

999 

1000 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1021 
1022 
1013 
1014 
ous 
1016 
1017 
1016 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1628 
1029 
3030 
103) 
1032 
2033 
1034 
1035 
1036 
1037 
1038 
1039 
1640 
104) 
1042 
1043 
1044 
1045 
1046 
1047 
1046 
1049 
1050 
1051 
1052 
1083 
1084 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1052 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
107) 
1072 
1073 
1074 
19075 
1076 


0300 


0301 
o305 
O307 
0308 
o30c 
O30E 
6310 
O314 


0314 
6316 


O31A 
O31Cc 
0320 


0324 
O324 
0327 
0328 
O32A 


o32c 


O32F 
O32F 
0330 
0331 
0332 
0333 


0334 
0334 
0338 


0338 


9330 


0330 


6330 
0341 
0345 


0347 
0349 
O34A 
O34E 
0350 
0352 
0356 
0356 


O35A4 
O35D 
O35F 


“0360 


0360 
0363 
O365 


0366 
0366 


0367 


8B 
38 
74 


8A 
43 
8D 
3B 
75 
8D 


89 
BA 


BO 
EE 


BA 
BA 
EE 


c3 


c022 R 


0020 R 


0330 R 


3E 
05 


E7 


YE 
1E 
1F 


27 
16 
DA 
04 
1E 


1E 


0024 
00 


0020 R 


oo22 R 


a020 R 


aoi0 R 


0020 R 


O3E3 


oS 


O3E1 


C4 


AAMQANANANANNAANANANADANNANAANANNAAKMANANAKNMAANANNAMAnANNANANANANNnNNANANMWMIANANAANANMAAHnANNn ANH ANA AAHNAANANANnNAANnHAAnNKNKNAANnNAAAANnHA 


SEND_TO_3278_1: 


SEND_TO_3278_2: 


SEND_TO_3276_3: 


OVERRUN_ 3278: 
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PUSH 


HOV 
HOV 
INC 
LEA 
CHP 
JHE 
LEA 


CMP 
JE 


HOV 
nov 
HOV 


MOV 
IN 
TEST 
Jz 


CALL 


POP 
POP 
POP 
FOP 
RET 


mov 
HOV 


JMP 


60 
or 
DI, BUFFER_3278_TAIL + PICK UP CURRENT BUFFER ADDRESS 
BX,DI 3 CALCULATE ADDRESS OF NEXT BYTE IN 
Bx 3 BUFFER 
DX, BUFFER_3278_END 
BX, DX 


SEND_TO_3278_1 
BX, BUFFER_3278 


BX, BUFFER_3278_HEAD ; IS THE BUFFER FULL? 
OVERRUN_3278 3 YES, WE HAVE OVERRUN THE 3278/3279 


UDII,AL ; NO, PUT THE SCAN CODE IN THE BUFFER 
BUFFER_3278_LAST,DI i; SAVE ADDRESS OF THIS BYTE 
BUFFER_3278_TAIL,»BX 3; SAVE NEXT BUFFER BYTE AODRESS 


OX,/KB_CTL 1 SEE IF THE 3278 KEYBOARD OUTPUT PORT 
AL»DX 5 IS BUSY 
AL,» O2H 


SEND_TO_3278_3 3 PORT IS BUSY - THE KEY STROKE WILL BE 
SENT WHEN THE 3276/3279 ACKNOWLEDGES 


THE KEY STROKE IT IS KORKING ON 
XMIT_TO_3276 ; PORT IS FREE - SEND THE NEXT KEY 
STROKE TO THE 3278/3279 


oI + RESTORE REGISTERS 


3 RETURN TO CALLER 


OL,BUFFER_2278_tAST 3; PICK UP ADDRESS OF LAST BYTE USED 


BYTE PTR {DI},0 ; REPLACE LAST KEY STFOKE IN BUFFER 
WITH OVERRUN SCAN CODE 
SEND_TO_3278_2 i SEND KEY STROKES TO 3278/3279 


SEND_TO_3278 ENDP 


PREM NAMEN MONEE RH RMD Hew Hee ENE HO EMS EER HER RE RE RH THR RHP OHAP PMO HER EH 


3% 
3” 
3* 
;* 
3 
3” 
rho 
5 
i* 


Procedure Name: XMIT_TO_3278 


Function: Send the next pending keystroke to the 3276.°3279 


Input: BUFFER_3278 contains scan codes to be seni io the display 


Output: the oldest scan code sent to the 3278/3279 cisplay 


BE IE A EAE HE AE BE He BE me dee aE HE HE IE HE BE HE He OE ee OF ah a OEE HMR EERIE HH HO Bm CLE we DE EE 


XMIT_TO_3278 PROC NEAR 


XMIT_T0_3278_1: 


XMIT_10_3278_2: 


XMIT_TD_3278_3: 


HOV 
CMP 
JZ 


HOV 
INC 
LEA 
CHP 
JNE 
LEA 


MOV 
MoV 


HOV 
OUT 


HOV 
MOV 
OUT 


RET 


BX,BUFFER_3278_HEAD ; SEE IF THERE ARE ANY KEY STROKES 
BX, BUFFER_3278_TAIL ¢ IN THE BUFFER 
XMIT_TO_3278_3 3 NO, JUST RETURN TO CALLER 


AH, I BX] 3 PICK UP NEXT SCAN CODE TO BE SENT 
BX 3 POINT TO NEXT SCAN CODE IN BUFFER 
DX, BUFFER_3278_END 

BX,DX 


XMIT_TO_3278_1 
BX, BUFFER_3278 


BUFFER_3278_HEAD,BX 
DX, CHD_8255 ALLOW THE 3278/3279 TO INTERRUPT 


3 
AL, SET_INTE_B 3 WHEN IT HAS ACKNOWLEDGED THE SCAN 
DX,AL 3 CODE 


DX,NDS_KB_OUT 3 SEND THE SCAN CODE TO THE 3276/3279 
AL,AH 
DX,AL 


RETURN TO CALLER 


XMIT_TO_3278 ENDP 


| ARK HEN ORE EERE HEE mr ee ee ee eRe PHRNRHRARRE EH RR ERE RE OO REST 
i 

3® Procedure Name: SEND _TO_PC 

* 

3% Function: Send s keysitccke to the Persenal Computer 

+* 


Input: AL = keyboard scan code to be sent 


Pee ae a 


1077 
1078 
1079 
1050 
108) 
1082 
1083 
1084 
1085S 
1086 
1087 
1088 
1089 
1090 
109) 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
1100 
1101 
1162 
1103 
1104 
1105 
1206 
1107 
1106 
1109 
1110 
1111 

1112 
1113 
1114 
2415 
1116 
1117 
1118 
1119 
1120 
1121 

1122 
1223 
1124 
1125 
1126 
1i27 
1128 
1129 
1130 
117) 

2132 
1133 
i134 
1135 
1136 
1137 
1138 
1139 
1146 
114) 

1142 
1143 
1144 
1145 
1146 
1147 
1146 
1149 
1150 
1151 

1152 
1153 
1154 
1155 
1356 
1157 
1158 
1159 
1160 
1161 

1162 
1163 
1364 
1165 
1166 
1167 
1168 


0367 
0367 
0368 
0369 
036A 


0368 
O36F 
037] 
0372 
0376 
0378 
O3S7A 
O37E 


O37E 
0362 


0384 
0386 
O36A 


O38E 
O38E 
0391 
0392 
0394 


0396 


0399 
0399 
O35A 
0395 
O3SC 
039D 


O39E 
O39E 
O3A2 


03a5 


O3A7 


O3A7 


0347 
0348 
O3AF 


O3B1 
03B3 
O3B4 
O3B8 
OIBA 
O3BC 
o3co 
o3c6 


03C4 
03C7 
O3C9 


O3CA 
O3CA 


O3CB 


E& 


3E 0038 R 
DF 

16 0036 R 
DA 

04 

1E 6026 R 
1E 0036 R 
1A 

os 

3E OO3A R 
TE 0038 R 
O3BE4 

10 

03 

O3A7 R 


8B 3E DO3A R 
Cé 05 FF 


EB 


€B 
3B 
74 


BA 
43 
6D 
3B 
75 
€D 


89 
BA 


84 
EE 


c3 


E7 


3% 
>; 
pH 
hel 
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Output: scan code added to BUFFER_PC and/or sent to Personal 


Computer 


62 


eee 


FDIC PERE Be Ee EH A ERE EAS eh HER EEE Perererer rere r Tee Le! 


SEND_TO_PC PROC NEAR 


PUSH 
PUSH 
PUSH 


SEND_YO_PC_1: 


CMP 
JE 


MOV 
MOV 
HOV 


SEND_TO_PC_2: 


+ 


1 


3 


HOV 
In 
TEST 
JNZ 


CALL 


SEND_TO_PC_3: 


POP 
POP 
POP 
POP 
RET 


OVERRUN_PC: 


SEND_TO_PC ENDP 


ERMREE A RnR OR RHE ROME HAE REPRE EDS RET HRT AHR TR RHR AKER EE ROH Om 


HOV 
HOV 


JP 


AX ; 


DI,BUFFER_PC_TAIL 


BX,DI ; 
BX ; 
DX,BUFFER_PC_ENO 
BX, DX 
SEND_TO_PC_1 


BX, BUFFER_PC 


BY, BUFFER_PC_HEAD 
OVERRUH_PC ; 


(DIJ,AL 3 
BUFFER_PC_LAST,DI 
BUFFER_PC_TAIL,EX 


DX, STATUS_PORT 
AL, DX ; 
AL,ST_PC_KB_BUSY 
SEND_TO_PC_3) 3 


XMIT_TO_FC 3 


DI 
Dx 
BX 
AX 


DI,BUFFER_PC_LAST 
BYTE PTRIDI};0FFH 


SEND_TO_FC_2 ; 


Procedure Hame: XMIT_TO_PC 


Function: Send the next pending ieysireke to the Fersenai 
Computer 


Input: BUFFER_PC contains scan codes to be sent to the FC 


Output: oldest scan code sent to the Personal Computer 


SAVE WORK REGISTERS 


3 PICK UP CURRENT BUFFER ADDRESS 
CALCULATE ADDRESS QF NEXT BYTE IN 
BUFFER 


3 IS THE BUFFER FULL? 
YES, WE HAVE OVERRUN THE PERSONAL 
COMPUTER 


NO, PUT THE SCAN CODE IN THE BUFFER 
} SAVE ADORESS OF THIS BYTE 
3 SAVE NEXT BUFFER BYTE ACORESS 


SEE IF THE PERSONAL COMPUTER KEYBOARD 
Is BUSY 


PORT IS BUSY ~ THE KEY STROKE WILL BE 
SENT WHEN THE PERSONAL COMPUTER 
ACKNOWLEDGES THE KEY STROKE IT IS 
WORKING ON 

PORT IS FREE - SEND THE NEXT KEY 
STROKE TO THE PERSONAL COMPUTER 


RESTORE REGISTERS 


RETURN TO CALLER 


; PICK UP ADDRESS OF LAST EYTE USED 

3 REPLACE LAST KEY STROKE IN BUFFER 
WITH OVERRUN SCAN CODE 

SEND KEY STROKES TO PERSONAL COMPUTER 


* 


kK ee DF eT EE 


3 PED 96 0 969 6 0 3 9 9 8 90 9 8 EE EE EE EEE IE aE EE ES REE IOI Ea AEE ACH AO 


XMIT_TO_PC PROC HEAR 


HOV 
CMP 
JZ 


HOV 
INC 
LEA 
CMP 
JNE 
LEA 


XMIT_TO_PC_}: 


HOV 


MOV 
HOV 
QUT 


XMIT_TO_PC_3: 


XMIT_TO_PC ERDP 


RET 


BX, BUFFER_PC_HEAD 
BX, BUFFER_PC_TAIL 
XMIT_TO_PC_3 3 


AH,IBX) i 
BX ; 
DX, BUFFER_PC_END 
BX ,DX 
XMIT_TO_PC_1} 

BX, BUFFER_PC 


BUFFER_PC_HEAD BX 
DX,PC_KB_OUT i 


AL, AN 3 
DXA,AL 


3 SEE IF THERE ARE ANY KEY STROKES IN 
i THE BUFFER 
NO, JUST RETURN TO CALLER 


PICK UP NEXT SCAN CODE TO BE SENT 
POINT TO NEXT SCAN CODE IN BUFFER 


SENO THE SCAN CODE TO THE PERSCNAL 
COHFUTER 


RETURN TO CALLER 


1169 
1170 
1171 
1172 
1173 
1174 
117s 
1176 
1177 
1178 
1179 
1180 
1181 
2182 
1183 
1184 
1165 
1186 
1187 
1366 
1109 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
41197 
1198 
1199 
1200 
120) 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
12431 
1l2k2 
1213 
1224 
215 
1216 
1217 
1216 
1219 
1220 
122) 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 
i123} 
21232 
1233 
1234 
1035 
1236 
1237 
12368 
1239 
1240 
12491 
1242 
1243 
1244 
1245 
1246 
12467 
12468 
1249 
12596 
125) 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
1261 


O3CB 
O3CB 
O3CE 
0300 
0301 
0306 
6308 
6300 


O30E 
O30E 


O3£1 


O3E2 


O3E2 
O3E2 
O3E5 
O3E7 
O3E& 
OSES 


O3EC 


O3EC 


O3EC 
O3ECc 
O3ED 
O3EE 


BA 
BO 
EE 
Fe 


74 
80 


c3 


£6 


c3 


BA 
Bo 
€r 


€&& 


C3 


1E 
1f 
07 


63 


O3E4 
oo 


06 0002 R 20 
06 
OF DOo2 R 10 


O3A7 R 


O3E3 
04 


0330 R 
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PERE Me e re Ree R A RENARD HHH ARH EMER ER ERT RE SR EE EH ORE DMEM EEE ORS Ore 


7% 


3* 


Procecure Name: PROC_PC_PORT_AVAIL 


Function: To process a Personal Computer keyboard port avsilsble 
interrupt 


Input: Hone 


Output: The next pending keystroke is sent to the Personal 
Computer 


zaeagnKe Eee 


PETC TITTIeTrTerTTrrrirTirrrtrttrr ttt tC tte ti T eros ill ilele 


PROC_PC_PORT_AVAIL PROC NEAR 


Mov DX, COMMAND_PORT ; ACKNOWLEDGE THE INTERRUPT 

HOV AL,SERIAL_INT_OFF 

Out DX,AL 

TEST LOGICAL_STATE,L_PAUSE 1 ARE WE IN PAUSE STATE? 

JZ PC_PORT_AVATL_1 3 NO, SEND PENDING KEY STROKE 

OR LOGICAL_STATE,L_PC_PORT_AVAIL 5 YES, INDICATE THAT THE 


1 INTERRUPT OCCURRED SO IT CAN BE 
H PROCESSED WHEN WE EXIT PAUSE STATE 


RET ; PROCESS NEXT PENDING INTERRUPT 
PC_PORT_AVAIL_1: 
CALL © XMIT_TO_PC ; SEND NEXT PENDING KEY STROKE TO THE 
PERSONAL COMPUTER 
RET ; PROCESS NEXT PENDING INTERRUPT 


PROC_PC_PCRT_AVAIL ENOP 


5 AE aE EE IEE EE EE EE IEE DEI ILI IE He Ee IR RD REE Hm 


Procedure Name: PROC_3276_PORT_AVAIL 
Function: To process a 3278/3279 keyboard port available interrupt 
Input: None 


Output: The next pending keystroke is sent to the 3276/3279 


ze eK RK EK SE 


PT TTTTITrTTritriiitritiiiritigii rie tt seo LL ft ot Te DD ok lal lsbebsieisbelslaishela 


PROC_3278_PORT_AVAIL PROC NEAR 


KOV 0X,CMD_&255 j ACKNOWLEDGE THE INTERRUPT 

nov AL, RESET_INTE_B 

OuT OX,AL 

CALL XMIT_TO_3276 + SEND NEXT PENDING KEY STROKE TO THE 
3278/3279 

RET 3 PROCESS NEXT PENDING INTERRUPT 


PROC_3276_PORT_AVAIL ENDP 


PECC_KEYBOARD_DATA ENUP 


INCLUDE NDSPKBO3.ASH 
SUBTTL Process a keyboard software function 


PREM Mee eS ERE TSH PENH SEMA EHH MR TENE OHM REH AEH RHE RENN RH eh ee te 
5” id 
3* Procedure Name: SEND_ENCODED_KEYSTROKES_T0_3278 * 
3* * 
i* Function: To send a series of encoded keystrekes to the 3278/2277 * 
3* at a rate not exceeding 10 keystrokes per second * 
3x = 
7* Input: * 
* * 
3% BX:0% = scdress of encoded keystrokes * 
3* CX = mumber of encoded keystrokes * 
3 * 
3* Output: * 
3® * 
3* CF = 0 if all encoded keystroke values are valid * 
3* 1 if any of the encoded keystroke values sre invalid for * 
3” this keyboard * 
5 * 
i* AL = @ if any of the encoded keystroke values sre invalid for * 
i* this keyboard * 
im = 


PRET TTT ETT TTT TT TTT T TUM TTTT PT TTT TT CTUTTTeTeerT Ti rire tT Tier retire rs 


SEND_ENCODED_KEYSTROKES_TO_3278 PROC NEAR 


PUSH os > SAVE DATA POINTER 
PUSH oS 3 SHAP SEGMENT REGISTERS 
PoP ES 


O3EF 


O3F} 
O3F3 


O3F4 
O3F5 
O3F7 


O3F9 
O3F9 
O3FB 


O3FC 
O3FE 
0400 


0405 
0407 


0409 
0409 
040B 
040C 
040D 
040E 


OG0F 
O40F 


041) 


04146 


OG1A 
0420 


0422 
0424 
0427 


0420 
042D 
0433 


0435 
0437 
OG3A 


0440 
0440 


0446 


0448 


040A 
044 
044F 
0451 
0454 
0456 
0459 
045B 


,OG5E 


8— 08 


8B F2 
Fc 


51 
0B C9 
74 10 


32 ES 
ac 


Di EO 
8B FS 


65 


26: 8B 85 0492 PR 


OB CO 
75 06 


BO 04 
59 
1F 
F9 
c3 


E2 E8 


BS 9002 


26: 80 OF 


26: FE 06 
74 OB 


Bo CE 
E8 OS2A R 
26: 80 26 


26: Fé 06 
74 OB 


Bo cc 
E8& OS2A R 
26: 80 26 


26: Fe 06 
74 1C 


BO «Cc 


Bo 4c 
E6 O52A I! 
Bo cc 
E& O52A 2 
BO 4D 
E8 O52A R 
Bo CD 
EB 0524 R 
26: 60 26 


oc00 R 


6000 R 


OF 


8&0 


7F 


08 


O500 R F7 
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HOV DS,BX 
ASSUME DS:NOTHING,ES:EIOSCATA 


MOV SI,DX ; PICK UP ADDRESS OF ENCODED KEYSTROKES 
CLD ; SET UP FOR FOPRARD SCAN OF DATA 


706 039 0 I ROR EE ERITH a GIR IIE AIEEE 


* 


SCAN THE DATA TO INSURE THAT THE KEYSTROKES ARE ALL VALID * 
* 


9309096 90 8 EEC ILE EET EAI IIE 


SAVE KEYSTROKE COUNTER 


SCAN_KEYS_1}: 


SCAN_KEYS_2: 


SCAN_KEYS_3: 


3% 


PUSK cx 5 

OR CxCX + IS THE COUNTER ZERO? 

JZ SCAN_KEYS_2 + YES, INVALIO INPUT 

XOR AH, AH 3 PICK UP NEXT KEYSTROKE ENCODING 

LODSB 

SAL AX 1 + PICK UP KEYSTRCKE THFORMATION 

mov DI,AX 

MoV AX, KEYSTROKE_XLATIDI] 

OR AX, AX 3; IS THIS A VALID TASLE ENTRY? 

JSNZ SCAN_KEYS_3 > YES, CONTINUE 

Hov AL »RC_INVALIO_KEY 3 NO, INDICATE INVALID KEYSTROKE 

POP cx 3 RETURN TO CALLER INDICATING EPRCR 

POP os 3 Ik KEYSTROKE ENCODING 

sTc 

RET 

LOOP SCAN_KEYS_1 3 SCAN ALL SPECIFIED KEYSTROKES 

7 HERE AR EE Ne EC EER CC EE EG EE EE RAE EE RE EERE RE HE IEE 

> 

LOGICALLY DISABLE THE 3278/3279 KEYBOARD AND RESET ALL » 

SHIFT STATES + 
> 

NOTE: THE PHYSICAL KEYBOARD MAY NOW BE CUT OF SYNCH WITH * 

THE 3274/3276 CONTROL UNIT SINCE THE USER COULD STILL BE > 

MOLDING A SHIFT ULY. HOREVER, THIS IS THE ONLY RAY THE * 

SEND REYSTRORE FULCTION Cah boRK. * 


5 el te Be He IE HEH eH Hm EE OF Bae ae EB ETE IE ee a IE ot aE Oe oO a OE 


HOV CXs2 3 FORCE A 300 MS DELAY BETWEEN THESE 
3 KEYSTROKES 
GR LOGICAL_STATE,L_KBO_DISABLED ; MARK THE KETEQARD AS 


3 DISABLED 


TEST KBD_STATE RIGHT_SHIFT 3 IS THE PIGHT SHIFT KEY FRESSED? 


JZ RESET_KED_3 3 HO, CONTINUE 
HOV AL, SREAK_BIT OR HDS_R_SHIFT_KEY 3 YES, INDICATE THAT THE 
CALL = SERD_KEY_30_3278 3 SHIFT KEY KAS RELEASED 
AND KBD_STATE NOT RIGHT_SHIFT 

RESET_KBD_3: 
TEST | KBD_STATE,SHIFT_LOCK 3; IS THE SHIFT LOCK KEY DEPRESSED? 
JZ RESET_KBD_4 3 NO, CONTINUE 
HOV AL,BREAK_BIT OR NDS_LOCK_KEY 3 YES, IRDICATE SHIFT LOCK 
CALL  SEHD_KEY_T0_3278 ; KEY HAS RELEASED 
AND KBD_STATE NOT SHIFT_LOCK 

RESET_KBD_4: 


TEST KBD_STATE,LOCK_STATE 3 IS THE KEYBOARD IN SHIFT LOCK OR 
> HUM LOCK STATE? 


JZ RESET_KBD_5 > NO, CONTIHUE 
mov AL,NDS_LOCK_KEY ; YES, MUST RESET SHIFT LOCK OR NUM 
i LOCK STATE 


NOTE: IF THIS IS A DATA ENTRY KEYEOARD, NUM LOCK STATE IS 
RESET BY PRESSING AND RELEASING THE NUM LOCK KEY 
IF THIS IS A NOH-DATA ENTRY KEYBOARD, SHIFT LOCK STATE 
IS RESET SY PRESSING AND RELEASING EITHER SHIFT KEY 
SINCE WE DO NOT KNOW THE KEYBOARD TYPE HERE, WE WILL 


DO BOTH 
MOV AL,NDS_LOCK_KEY ; INDICATE LOCK KEY IS DEPRESSED 
CALL - SEND_KEY_YO_3278 

HOV AL,BREAK_BIT OR NDS_LOCK_KEY 3 INDICATE LOCK KEY IS 
CALL SENO_KEY_TO_3278 ; RELEASED 

HOV AL,NOS_L_SHIFT_KEY 3 INDICATE SHIFT KEY IS DEPRESSED 
CALL - SEND_KEY_TO_3278 

nov AL,BREAK BIT OR NOS_L_SHIFT_KEY 3 INDICATE SHIFT KEY 
CALL = SEND_KEY_TO_3278 3 IS RELEASED 

AKD KBD_STATE,NOT LOCK_STATE 


1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 
1365 
1366 
1367 
1368 
1349 
1370 
3371 
1372 
1373 
1374 
1375 
1376 
1377 
1378 
1379 
1380 
138) 
1382 
1383 
1384 
1385 
1386 
1387 
1386 
1389 
1390 
139) 
1392 
1393 
1394 
1395 
1396 
1397 
1398 
1399 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
1408 
1409 
1410 
147] 
1412 
1413 
1614 
1615 
1416 
1417 
1416 
1419 
1420 
142) 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
2445 
1446 
1447 


0464 


0464 


0466 
0466 
0468 


0469 
0468 
0460 


0472 


0478 
047A 
0470 
OG7F 


0481 
0481 
0484 
0486 
048C 
O48E 
0499 
0493 
0499 


04698 
049B 
O4al 
OGA3 
O4AS 
O4A8 


O4AE 


OGAE 
O4Bl 
04B3 
04B9 
04BB 
O4BD 
04CO 
04C6 


04Cc8 
o4ce 


O4CA 
o4cc 


0402 
0402 
6408 
O4DA 
o4nc 
OSDF 


OSES 
O4E5 
OGE6 
OGEA 


OGFO 
OGFO 
OGFS 
O4F3 
O4FS 


OaF7 
OGFC 


OGFE 


0501 
O501 
0502 
0504 
0505 


BB F2 


32 E4 
ac 


Dl EO 
OB F& 
26: 8B 9D 


67 


0492 R 


26: Fe 06 0000 R O} 


74 «07 
Fé C3 02 
75 02 
63 20 


Fo C3 60 
75 15 

26: Fe 06 
74 20 

BO CD 

E8 OS2A R 
26: 60 26 
EB 13 


26: F6 06 
75 08 
BO 4D 
EB O52A R 
26: 80 OE 


Fé C3 20 
75 15 
26: F6 06 
74 24 
BO CF 
E& 052A R 
26: 80 26 
EB 10 


OA FF 


75 06 
26: 60 OF 


26: F6 06 
75 OB 
BO 4F 
£8 O524 R 
26: 80 OE 


Fé C3 02 
74 06 
26: 80 26 


59 

BA C7 
OA CO 
74 OA 


26: 6D IE 
26: D? 


ES O52A R 


E9 0466 R 


Oooo R 


oo00 R 


0000 R 


0000 R 


G000 R 


0000 R 


oo00 R 


0000 R 


0000 R 


oooa R 


OOBB R 


40 


BF 


40 


40 


o2 


FO 


ol 


o2 


02 


FE 
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RESET_KBD_5: 

7 OE 0 a 9 TEE IEE IEEE SEE OE 
3% * 
hel SEND THE SPECIFIED KEYSTROKES TO THE 3278/3279 DISPLAY * 
has STATION * 
7” +: 


5 8 8 EE EIS: EEO EEE IE 


Mov 


SEND_KEYS_1: 
XOR 
LoosB 


SAL 
nov 
nov 


TEST 


Jz 
TEST 
SHZ 
| caer 

TEST_CALE: 
TEST 


1827 


isd 
J3Z 
tov 
CALL 
ALD 
JMP 


SEND_UC: 
TEST 
JZ 
MoV 
CALL 
OR 


SEND_CASE_OK: 


SEND_ALT_MODE: 
cR 


JHZ 
oP 


SEND_ALT_1: 
Test 
JRZ 
Mov 
CALL 
oR 


SEND_A&LT_Oi: 
TEST 
Jz 
AMD 


SEND_B_ALT_OK: 
PoP 
nov 
GR 
JZ 


LEA 
XLAT 


CALL 


SEND_KEYS_2: 
DEC 
JCXZ 
PUSH 
JHP 


$I,DX 3; POINT TO START OF KEYSTROKE ENCOOINGS 
AH, AH 3} PICK UP NEXT KEYSTROKE ENCODING 

AX,1 + PICK UP KEYSTROKE DATA FROM TABLE 
DI,AX 


BX, -KEYSTROKE_XLATIDI} 


KBD_STATE,FORCED_ALT_STATE i ARE WE IN THE MIDDLE OF A 
i SEQUENCE OF ALT KEYSTROKES? 


TEST_CASE ; NO, CONTINUE 

BL,BA ; YES, IS THIS THE END OF THE SEQUENCE? 
TEST_CASE | } YES, CONTINUE 

BLA } NO, FORCE IMIS KEYSTROKE TO ALT CASE 
BLU ; IS UPPER CASE REQUIRED? 

SEND_UC ; YES, MUST BE IN UPPER CASE MODE 


KED_STATE,LEFT_SHIFT ; HO, HUST BE IN LOWER CASE MODE 
SEND_CASE_OK ; SHIFT KEY IS KOT PRESSED - CONTINUE 
AL,BREAK_BIT OR NOS_L_SHIFT_KEY 3 SHIFT KEY IS PRESSED 
SEND_KEY_T0_3278 3 - INDICATE SHIFT KEY IS RELEASED 
KBD_STATE,NOT LEFT_SHIFT 

SHORT SEND_CASE_OK ; NOK IH LOWER CASE - CONTINUE 


KBD_STATE,LEFT_SHIFT } MUST BE IN UPPER CASE MODE 
SENO_CASE_OK | 3 SHIFT KEY IS PRESSED - CONTINUE 
AL,NOS_L_SHIFT_KEY ; SHIFT KEY IS RELEASED - INDICATE 
SEND_KEY_TO_3278 3 SHIFT KEY IS PRESSED 
KBD_STATE»LEFT_SHIFT 


BLA 3 IS ALT CASE REQUIRED? 
SEHD_ALT_MODE 3 YES, MUST BE IN ALT MODE 
KBD_STATE,ALT_STATE 3} MUST NOT BE IN ALT MODE 
SEND_ALT_OK + ALT KEY IS NOT PRESSED - CONTINUE 
AL,BREAK_BIT OR NDS_ALT_KEY 3 ALT KEY IS PRESSED 
SEND_KEY_TO_3278 ; ~ INDICATE ALY KEY IS RELEASEO 
KBO_STATE,NOT ALT_STATE 

SHORT SEHD_ALT_OK 3 NOW IN NON-ALT CASE ~ CONTINUE 


8H,BH ; IS THIS THE START OF A SEQUENCE OF 
i ALT MODE KEYSTROKES? 
SEND_ALT_1 + HO, CONTINUE 


KBD_STATE,FORCED_ALT_STATE 3 YES» INDICATE ALT SEQUENCE 


KBD_STATE,ALT_STATE 3 MUST BE IN ALT MODE 
SEND_ALT_OK 3 ALT KEY IS PRESSED - CONTINUE 
AL,HDS_ALT_KEY i ALT KEY IS RELEASED - INDICATE 
SEND_KEY_TO_3276 ; ALT KEY IS PRESSED 
KBD_STATE, ALT_STATE 


BLLBA } 1S EREAK/ALT INDICATED? 

SENO_B_ALT_OK 5 NO, CONTINUE 

-BD_STATE»HOT FORCED_ALT_STATE + YES, INDICATE END OF 
3 ALT SEQUENCE 


Cx j RESTORE KEYSTROKE COUNTER 
ALL BH ; PICK UP 3278/3279 KEY NUMBER 
ALSAL } IS THERE A KEYSTROKE TO SEND? 
SEND_KEYS_2 3; HO, JUST ALT STATE CHANGE 


BX,SCAN_CODE_XLAT-] 3 CONVERT KEY NUMBER TO 3278/3279 
SCAN_CODE_XLAT i SCAR CODE 


SEND_KEY_TO_3278 ;} SENO THE SCAN CODE TO THE 
i 3278/3279 DISPLAY STATION 


DECREMENT KEYSTROKE COUNTER 


cx 3 

SEND_KEYS_3 3 ALL KEYSTROKES HAVE BEEN PROCESSED 

cx 3 SAVE KEYSTROKE COUNTER 

SEND_KEYS_1 } LOOP UNTIL ALL KEYSTROKES HAVE BEEN 
i 


SENT TO THE 3278/3279 OISPLAY 


1448 
1449 
1450 
3451 
1452 
1453 
1454 
1455 
1456 
1457 
1458 
1459 
1460 
1461 
1462 
1463 
1464 
1465 
1466 
1467 
1448 
1469 
1470 
1471 
1672 
1473 
14674 
1475 
1476 
1677 
1478 
1479 
1480 
1481 
1482 
1483 
1484 
1465 
1466 
1487 
1486 
1489 
1490 
1491 
1492 
1493 
1494 
1495 
1496 
1497 
1498 
1499 
1500 
1504 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
1511 
1512 
1513 
1514 
1515 
1516 
1517 
1516 
1519 
1520 
1521 
1522 
1523 
1524 
1525 
1526 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
1535 
1536 
1537 
1538 
1539 
1540 


0508 


a508 


OSOE 
0814 


0516 
0516 
0518 


052) 
521 


0527 
0528 
0529 


O52A 


O52Aa 
0528 
o52Cc 


S20 
os20 
0532 
0537 


0539 
O53A 
0530 
0530 
OS3E 
0540 
0542 


0543 
0546 


0547 
054A 
O54C 
O54F 
0551 
055) 
0552 
oS53 
0554 


0555 


0555 


69 


26: 60 26 O00 R FE 


26: F6 06 0000 R 02 
74 OB 


BO CF 
E& 0524 R 
26: 80 26 DOCO R FO 


26: BO 26 0002 R F? 


iF 
Fe 
c3 


53 
51 
52 


26; 8B 1E 0020 R 
26: 3B JE O022 R 
75 F4 


50 
BA O3E2 


EC 
AB 02 
74 FB 
58 


BA O3f1 


63 F9 0} 
74 OS 
BS 681A 
£2 FE 
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SEND_KEYS_3: 
AND KBO_STATE.NOT FORCED_ALT_STATE ; INDICATE END OF 
3 SEQUENCE OF ALT KEYSTROKES 
FEST VALT_STATE 3 WAS THE ALT KEYSIFOLE SENT? 
Jz 4 5 HO, CONTINUE 
HOV &L,BREAK_BIT OR NDS_ALT_KEY 3 YES, INOICATE THAT THE 
CALL  SENO_KEY_TO_3278 ; ALT KEY WAS RELEASED 
AND RED_STATE HOT ALT_STATE 
SEND_KEYS_4: 
AND LOGICAL_STATE NOT L_KBD_DISABLED ; ENAELE THE PHYSICAL 
; KEYBOARD 
POP ps RESTORE DATA SEGHENT REGISTER 


. 
cLe } INDICATE KEYSTROKES KiRE VALIO 
RET 3 RETURN TO CALLER 


AR HE a BRE RL Be a OE EE I AE 


3* Output: None 
3% 
5 HEED GE BE 36 BE DE BE BE 9 Se EE 9 IE EE 9 DE BE EB 96 EE 9 SE EE BE 8 OE ae IEE OE PTTEPeirr itil ieee TE! 


A * 
i* Procedure Name: SEND_KEY_TO_3278 * 
i* * 
3* Function: To send a keystroke to the 3276/3279 orc wait 106 ms * 
i* if there are more keystrokes to be sent * 
3 * 
3M 
3*® Input: * 
im = 
3” AL = 3278/3279 keyboard scan code to be sent * 
3* CX = number of keystrokes waiting to be sent . 
5H 
: * 
* 


SEND_KEY_TO_3278 PROC NEAR 


PUSH BX ; SAVE REGISTERS 
PUSH CX 
PUSH DX 
SEND_KEY_TO_3278_1: 
MOV BX,BUFFER_3278_HEAD ; WAIT UNTIL ALL STACKED KEYSTROKES 
cMP BX,BUFFER_3278_TAIL 3 HAVE BEEN SENT TO THE DISPLAY 
JNE SEND_KEY_10_3278_1 
FUSH AX ; SAVE SCAH CODE TO BE SENT 
Mov DX,KB_CTL ; WAIT FOR THE 3278/3279 OUTPUT PORT 
SEND_KEY_TO_3278_2: 3 TO BECOME AVAILABLE 
TN ALDX - 
- TEST AL, O2H 
Jz SEND_KEY_TO_3278_2 
PoP AX 3 RESTORE SCAN CODE 
Mov DX,HDS_KB_OUT 3 SEND THE KEYSTROKE TO THE DISPLAY 
OUT DX,AL 
CMP CXs1 3 IS THIS THE LAST KEYSTROKE? 
JE SEND_KEY_T0_3278_3 3 YES, DO NOT DELAY 
MOV CX,DELAY_100_MS 5 WAIT FOR 100 MILLISECONDS 
Loop $ 


SEND_KEY_T0_3278_3: 


POP Dx 3 RESTORE REGISTERS 
POP cx 

FOP 8X 

RET 5 RETURN TO CALLER 


SEND_KEY_TO_3278 ENDP 

ASSUME DS:BIOSDATA,ES: NOTHING 
SEND_ENCODED_KEYSTROKES_TO_3278 ENDP 
JRE OBES pete ee EKER ER ROKK OREO SE RH Od a eRe ee TMH RER EE RR RRO EAE 
7s 
j* Frocedure Name: MOD_XLAT_IN 


i# Funciion: Modify the inbound keyboard translation table 


a a a oe 2 2 


34% Input: 

i* 

3* CH = 3278/3279 relative key number 

3* CL = 3278/3279 keyboard case 

3% DH = Personal Computer keyboard scan code or BIOS function code 
3% DL = Fersonsl Computer keyboard case 

3% 

3* Output: 


1541 
18462 
1543 
1544 
1545 
1546 
1547 
1546 
1549 
1550 
185) 
1552 
1553 
1554 
1555 
1856 
1557 
1558 
1559 
1560 
1561 
1562 
1563 
1564 
1565 
1566 
1567 
1568 
1569 
1570 
WS7t 
S72 
3573 
1574 
1575 
1576 
S77 
1578 
1579 
1560 
1581 
1582 
1583 
1584 
1565 
1586 
1587 
1588 
1889 
1890 
1591 
1592 
1593 
1594 
1595 
1896 
1597 
1568 
1599 
1600 
1601 
1602 
1603 
1604 
1605 
1606 
1607 
1608 
1609 
1610 
ell 
1612 
1613 
1614 
1615 
1616 
1617 
1618 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 
1628 
1629 
1630 
163) 
1632 
1633 
1634 


0555 


0555 
o5s6 
OSSA 
0550 
OSSF 
0562 
0564 
OS67 
O569 
O56C 
OS6E 
Os7l 


_ O573 


0573 
O575 
0576 


0577 
0577 
0579 
o578 
0570 
OS7F 


0581 
0581 
0583 
0585 
0586 
0588 


o5a0 
OS&F 
os¢1 


0593 


0596 
0597 
o5s9 
o5sC 


O55) 
OS9E 


OS9°F 


O59F 


O59F 
O54) 
O5A43 
O5AG 
O548 


69 
72 
80 
77 
60 
72 
L-xe) 
77 
Fé 
75 
80 
76 


BO 
Fo 
c3 


01168 
O1CA 
oz7C 
O32E 
D3E0 


FO 
19 
FD 
14 
F9 
OF 
FQ 
OA 
cé 
13 
FE 
OE 


09 


zaawmax 


SA CL 
Do £0 


98 


&B FO 


2E: 


6B 9C 0575 R 


64 C5 
bo EO 
8B F6 


ol 


59 


1 


05 


80 


53 


87 51 FE 


55 


65 EC 
89 56 10 


50 


FB 
c3 


GA 
74 
80 
72 
80 


Fé 
OE 
FE 
os 
FE 


ol 


59 
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3% 


cr 


won 


AL 


BX on stack = old table entry 


4,641,262 


0 if parameter values sre acceptable 
1 if parameter values are not acceptable 


3 Cinvalid parameter specified) if parameter values are 


not acceptable 


72 


xekeKR eK 


7063S 36S: SSI EEE EEE EI 


MOD_XLAT_LIN PROC NEAR 


CMP 
J8 
CMP 
Jk 
cP 
JB 
cue 
JA 
TES 
SHZ 
cHP 
JIA 


CHet 
HOD_XLAT_IN_2 
CH,89 
HOD_XLAT_IN_1 
Cll 
NOD_XLAT_IN_1 
cls 
MOD_XLAT_IN_1 
T DH, 89H 

MOO_XLAT_IK_2 
DH, 83 
MOD_XLAT_IN_2 


MOD_XLAT_IN_1]: 


MOV 
sic 
RET 


we we we 


“ 


VERIFY USER PARAMETERS 
3278/3279 KEY NUMSER MUST BE BETWEEN 
1 AND 8&9 


3278/3279 CASE MUST BE BETREEN 1 AND 5 


IS THIS A SPECIAL FUNCTION CODE? 

YES, IT IS OK 

PERSONAL COMPUTER SCAN CODE MUST BE 
0 OR A KEY NUMBER BETWEEN 1 AND 8&3 


AL, RC_INVALID_PARM 3 INDICATE INVALID PARAMETER 


MOD_XLAT_IN_TABLE LABEL BORD 
BIOSDATA: LOWER_CASE_XLAT 
BIOSOATA:UPPER_CASE_XLAT 
BIOSDATA:CTL_CASE_XLAT 
BIOSDATA:ALT_CASE_XLAT 
BIDSOATA: ALT_KEY_XLAT 


Ou 
DH 
OW 
DR 
DR 


MOD_XLAT_IN_2: 


HOV 
SAL 
CBW 
HOV 
nov 


HOV 
SAL 
HOV 


XCH 


PUS 
Mov 
BoV 
PoP 


cic 
TET 


ALLCL 
ALs1 


SI.AX 


i 


3 


SPECIFIED 


KEYBOARD TRANSLATION TABLE SECTIONS 


FIND ADDRESS OF APPROPRIATE SECTION 
OF THE KEYBOARD TRANSLATION TABLE 


BX,MOD_XLAT_IN_TABLELSI-2) 


AL,CH 
ALs1 
DI.AX 


G 


H BP 
BP,SP 
LBP+163,0%x 
BP 


MOD_XLAT_IN ENOP 


peRE AHA Kn ewe wo ed- cenar brewer PPR RAEEEE RHR OR EHR E) RE 


3% 
3H 


Procedure Hiame: MOD _XLAT_OUT 


3 


5 


, 


; 


FIND INDEX INTO TRAKSLATION TABLE 
SECTION 


WORD PTR [BX+DI-2],DX ; PUT NEW ENTRY INTO TABLE 


PUT OLD TABLE ENTRY INTO THE STACK 


INDICATE SUCCESSFUL COMPLETION 
RETUSH TO CALLER 


PTET CeCe et 2 se oD 


Medify the outbound keyboard translation table 


1 if parameter values are not acceptable 


Function: 
Input: 
CH = encoded keystroke value 
DH = 3278/3279 relative key number 
DL = 3276/3279 keyboard case 
Output: 
CF = 0 if parameter values are acceptable 
AL = 


3 linvalid parameter specified) if parameter values are 


not scceptable 


BX on stack = old table entry 


3 HIRI BERR IB IIIA EAI DID IE DIOS I TOE 


HOD_XLAT_OUT PROC NEAR 


OR DH,OH 

uz HOD_XLAT_OUT_2 
cHP DHs2 

JB HOD_XLAT_OUT_i 
CMP DH, 89 


0 INDICATES INVALID KEY STROKE - 
THIS IS ACCEPTABLE 

VERIFY USER PARAMETERS 

3278/3279 KEY NUMBER MUST BE BETHEEN 
1 AND 89 


1635 
1636 
1637 
1638 
1639 
1640 
1641 
1642 
1643 
1644 
1645 
1646 
1647 
1646 
1649 
1650 
1651 
1652 
1653 
1654 
1655 
1656 
1657 
1658 
1689 
16660 
lees 
1€62 
1663 
1664 
1665 
1666 
1667 
1668 
1669 
1670 
167) 
1672 
1673 
1674 
1675 
1676 
1677 
1676 
1679 
1680 
1681 
1682 
1683 
1684 
1685 
1686 
1687 
1688 
1689 
1690 
1691 
1692 
1693 
1694 


OSAB 
O5AD 
OSAD 
OSAF 
CSBO 
O5B1 
OSB1 
0583 
O5B5 
OSB? 
O5B9 
O5BD 
O5BE 
os5c0 
05C3 


O5C4 
05¢5 


O5C6 


oscé 
o5c6 
O5C7 
o5cB 
O5CD 
0500 
os5D1 


0502 


O5D2 
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BO 
F9 
c3 


BA 
32 
Oo. 
8B 


87 
55 
8B 
89 
5D 


F8& 
c3 


55 
8B 
§B 
89 
5D 


c3 


73 


04 


oF 


cs 
E4 
Eo 
Fé 


95 0492 R 


Ect 
56 10 


1E 0116 R 
EC 
5E 10 


fawewewetehestetelekaleleketeletelaleleleletalelelalelelelslelelslellalelekelelekeleleluhalulslekalslelelelelsl eke) 
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JHA 


MOD_XLAT_OUT_1: 


roy 
sTc 
RET 


HOD_XLAT_OUT_2: 


mov 
XOR 
SAL 
hov 


XxCKG 


PUSK 
HOV 
HOV 
POP 


cLe 
RET 
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HOD_XLAT_OUT_2 


AL,»RC_INVALID_PARM 3 INDICATE INVALID PARAMETER 
3 SPECIFIED 


AL,CH 3 FIND INDEX INTO TRANSLATION TABLE 


AH, AH 
AX,1 
DI,AX 


KEYSTROKE_XLATIDI1,DX ; PUT NEW ENTRY INTO TABLE 


BP 3 PUT OLD TABLE ENTRY INTO THE STACK 
BP.SP 

1BP+16],D0X 

BP 


3 INDICATE SUCCESSFUL COMPLETION 
3 RETURN TO CALLER 


MOD_XLAT_OUT ERDP 


PRM U HHH REM RM SO e GZ eH. 


;* 


Procedure Name: GUERY_KEYBOARD_IO 


Function: To return the identifier of the current keyboard 
translstion table 


Input: Hone 


Output: 


BX = keyboard translation table identifier 


POreee reer ete Tre riri tere tte to ee eile 


Pe en ee ee 


7A CEE 0 EEE EEE IIIA REBAR IE 


QUERY_KEYBOARD_3D PROC NEAR 


PUSH 
mov 
Mov 
Mov 
POP 


RET 


BP 3 SAVE REGISTER 

BX,XLAT_TABLE_ID 3 PUT THE TRANSLATION TABLE IDENTIFIER 
BP,SP 3 INTO THE STACK SO IT WILL 
[BP+161,BX 3 BE RESTORED INTO THE BX REGISTER 
BP 3 RESTORE REGISTER 


3 RETURN TO CALLER 


QUERY_KEYBOARD_ID ENOP 


HO 


SPBIOS ENDS 


END 


BPPENDIX C 


The 18M Personal Computer MACRO Assembler 
3278/3279 Attachment Feature Bus Int Handler 


Hee ee ee eh ee ee ee ee ee ee ee ee ee we we we we we ve 


RRR ree ree ree eee eNHN Start of Specificnticons Hoek HOEY RH KR RA a 


Module Hame: HOSPBFBA 


Descriptive Home: 3273/3279 Attachment feature bus interrupt handler 


Copyright: 18M Cerp 1962 


Status: Version 1.00 


Function: To process all Start Operation commands from the 3274 and 


sll 


3278/3279 Attachment related function requests from 


an application program 


Notes: 


Dependencies: None 


Restrictions: None 


Module Type: Program 


Processor: Assembler 


15 


i i ek i ee Ck i Ci i Te Ok. ae 
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Entry Point: PROC_START_OP 


Purpose: To process e Start Operation command from the 3276 


Linkage: CALL from NDSPBIOS 


Input Parameters: None 


Entry Point: NDSP_API 


Purpose: 


Linkage: 


Input 
AH 


AH 


AK 


4H 


AH 


AH 


AH 


AH 


AH 


To process a 3278/3279 Attachment software interrupt 


INT 50H 


Parameters: 


AL 
AL 
AL 
AL 


- Set display mode 

0 - Set Host Computer mode 

1 - Set Personal Computer mode 

2 - Display Host Computer screen imege 

3 - Display Personal Computer screen image 


rmnrwone 


= 0) - Send keystrokes to 3278/3279 


os: 
cx 


DX = address of encoded keystrokes 
= number of encoded keystrokes 


= 02 - Set 3278/3279 Attachment interrupt vector 


AL 
AL 
AL 
OS: 


= 0 


AL 
AL 
AL 


rrr 
coe 
o 


o 
w 
rows 


ig] 
x 


0 - Data Transfer 

1 - Screen Capture 

2 - Wrap Test 

DX = address of interrupt handler 


- Reset 3278/3279 Attachment interrupt vector 
0 ~ Data Transfer 

1 - Screen Capture 

2 - Wrap Test 


Won ue 


- Set input buffer address 
0 - Data Transier 

1 - Screen Capture 

2 - Wrap Tesi 
X = address of input buffer 
length of input buffer 


- Send message to Host Computer 
© - Structured Field 
1 - Set Screen Capture Options 
2 - Rrap Test Message 


no tout 


:DX = sdorecs of messuce 


= length of messace 


Cancel pending message 

- Structured Field 

- Set Screen Capture Options 
~ Wrop Test Message 


oa tt 


neo! 


- Modify inbound keystroke translation tsbie 
3278/3279 relstive key number 

3278/3279 keyboard case 

Fersonal Computer keyboard scan code or FIOS function 
code 

Personal Computer keyboard case 


wom nN 


= 08 - Modify outbound keystroke translation table 


= encoded keystroke value 
= 3276/3279 relative key number 
= 3278/3279 keyboard case 


= 09 - Query keyboard I0 


Exit Normal: 


Purpose: To return to the interrupted program 


Linkage: IRET 


Output: None 


Exit Error: 


None 


External References: 


Procedure Invoked: PROC_INTERRUPTS 


Purpose: To process all other pending hardware interrupt 


Linkage: CALL 


Input Parameters: None 


Procedure Invoked: SEND_ENCOUED_KEYSTROKES_TO_3278 


Purpose: To send a series of encoded keystrokes to the 3276/3279 


123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
1446 
145 
146 
147 
148 
149 
1590 
15! 
152 
153 
154 
155 
156 
157 
1568 
159 
160 
t6} 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
130 
161 
1&2 
183 
184 
185 
186 
187 
168 
189 
190 
191 
1S2 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 


9000 
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Linkage: CALL 
Input Parameters: 


BX:DX = sddress of encoded keystrokes 
CX = number of encoded keystrokes 


Output: 


CF = if keystrokes were all valid 


oO 


Procedure Invoked: MHOD_XLAT_IN 


Linkage: CALL 


Input Parameters: 


MEE me me we ee ee ne we ee we we et ee et ee te ee wt ee ee we we we we we 


1 if parameters were invalid 
AL = 9 if parameters were invalid 


Procedure Invoked: NOD_XLAT_OUT 


Lirkage: CALL 


Input Parameters: 


CH = encoded keystroke value 

DH = 3278/3279 relative key number 

DL = 3278/3279 keyboard case 
Output: 


CF = 0 if parameters were valid 
1 if parameters were invalid 
AL = 9 if parameters were invalid 


Procedure Invoked: QUERY_KEYBOARD_ID 


“Linkage: CALL 


Input Parameters: None 


Control Biccks: 


Messages Issued: None 


Change Activity: None 


Serr ee ae Tee Te TT Te Te eT Te ee Te i i i ie eT 


SUSTTL ORK AREAS 


INCLUDE NOSPOCLS. ASM. 
NDSPUSER. ASH 


BIOSDATA GROUP BICSDATA_COMMON, BICSDATA_FBA 


THCLUDE NOSPBCOM.ASM 
BIOSSATA_COMMON SEGMENT COMMON ‘NOSPBICS' 


Furpose: To modify the inbound keyboard translation table 


CH = 3276/3279 relstive key number 
CL = 3278/3279 keyboard case 
DH = Personal Computer keyboard scan code or BIOS functior 
OL = Personal Computer keyboard case 
Dutput: 
CF = 0 if parancters vere valid 


Purpose: To modify ihe outbound keyboard translation table 


Output: keyboard identifier on stack in place of BX 


NOSPDCLS - 3278/3279 Attachment eption interfaces 
NDSPUSER - 3278/3279 Attachment BIOS extension interfaces 
NOSFECOM - 3276/3279 Attachment BIOS common data area 


if any keystroke was invalid for the current keyboard 
AL = 3 if any keystroke was invalid for the current keyboard 


nm code 


Purpose: To ebtain the keyboard translation table identifier 


HSNEMREEKER TERS eREKERHK End of Specifications 96 3-06 9G BE EOE A I 6 eae ae a 


5 HB Bm Be Se ERE ENE HEI A AIEEE EE IEE BE ee HOE Ee RD ED SE halite ated 


id . 
3* NOSPBIDS COMMON WORK APEAS 
7* 


pS AAD. oe me I EE ETE DE EE EE eR RH FM te Be Re EE St SE ee ee 


TERM_MODE 0B 0 
TPC - EQU OOH 
T_HOST EQU 80H 


wee we 


CURRENT MODE OF TERMINAL 
PERSONAL COMPUTER HODE 
HOST PROCESSOR MODE 


0001 


oooo 


Hnptut 
o 
o 
<a 
° 


un 
i=] 
°o 
°o 
Ex) 


79 


oo O00 08 00 


o0c0 


oo oO 00 00 


0000 
00 


009 00 00 00 
00 00 00 00 


6000 
oobo 
0000 
00 
00 


ao 


oo 00 
oo 60 
0000 
oo00 
0000 
o2 
00 
oo 


00 00 
oa 00 
0000 
9000 
ooo 
04 
oo 
oo 


oo aD 
OD oO 
opoo 
oooo 
0000 
oo 

oo 

oo 


oo 
isi*) 


oD 
ao 


oo 
oo 


oo 
Lk) 


oD 
00 


00 
00 
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BIOSDATA_COMMON ENDS 


BIOSDATA_FBA SEGMENT FUSLIC ‘hUfPLIOS* 


5 Be 0 08 BE 90 BE 26 AL IOC Ee BE BIE ER He 9 aE oR HEE SED IE DOME SE DE ot BE 8 em dete OEE te a aE 


i* oI 
* NOSPBIOS FEATURE BUS ADAPTER WORK AREAS * 
* * 


5 MAE ME ERE SEER RN ERE TER er BaD re aH O HERD THRE 


LOOP CONSTANT HECSED TO DELAY 
FFOCESSING FOR 120 MILLISECONCS 


DELAY_1!00_NS EQU 26650 


PUBLIC FBA_STATE 
FBA_STATE DB Oo } FEATURE BUS ADAFTER STATE 
F_READ_PENOING £QU &0H > READ REQUEST PENDING 
F_READ_IN_PROGRESS £QU GOH 5 READ SEQUENCE IN PROGRESS 
F_LWRITE_IN_PROGRESS EGU 20H 3 WRITE SEQUENCE IN PROGRESS 
F_QUERY_IN_PROGRESS EGU !0H ; QUERY KEYBOARD STATE IN PROGRESS 
3 


F_OEFERRED_CANCEL EQU 08H CANCEL MESSAGE WAS DEFERRED 


F_ENABLED EQU D2H H FEATURE BUS ADAPTER IS ENABLED 
F_FBA_NOT_OP EQU 01H Hy FEATURE BUS ADAPTER NOT OPERATIONAL 
FBA_PENDING_OP OB 0 3 FEATURE BUS ADAPTER PENDING OPERATIONS 
F_READ EQU 80H 3 READ REQUEST RECEIVED 
F_POR EQU SOK 3 POWER ON RESET RECEIVED 
F_EXECUTE EQU 20H 3 EXECUTE RECEIVED 
F_APBORT_E EQU 10H 3 ABORT TRANSMISSION RECEIVED 
F_ABORT_V EQU 08H i ABORT TO LAST VERIFY RECEIVED 
F_ERROR EQU 04H H ERROR RECEIVED 
F_CANCEL EQU 02H ; USER SPECIFIED CANCEL MESSAGE 
FEA_MESSAGE_START bop 9 3 ADDRESS OF MESSAGE TO FE SENT 
FBA_MESSAGE_SIZE DH OO + LENGTH OF MESSAGE TO BE SENT 
FBA_MESSAGE oo 60 + ADDRESS OF NEXT CYTE TO BE SENT 
FBA_MESSAGE_LENGTH DW Oo > NUMBER OF BYTES FENATHUING TO BE SENT 
FBA_MESSAGE_TYPE DpB OO 3 TYPE OF MESSAGE 10 BE SENT 
FBA_VECTOR STRUC 3 INTERRUPT VECTOR FORMAT 
INTERRUPT_VECTOR oo (0 3 ADDRESS OF INTERIUPT HANDLER 
BUFFER_ADDRESS Do 9 + ADDRESS OF INPUT BUFFER 
BUFFER_LENGTH DW 0 3 LENGTH OF INFUT BUFFER 
BUFFER_COUNT OW oO ; NUMBER OF BYTES Jit INPUT BUFFER 
VERIFY_COUNT OW 6 3 NUMBER OF BYTES VERIFIED IN BUFFER 
MESSAGE _TYPE oB oO + MESSAGE TYPE 
MESSAGE _FLAGS DB oO 3 MESSAGE FLAGS 
3MF_DATA_TRUNC EQU 60H 3 DATA TRUNCATED 
sMF_VERIFY_TRUNC EQU GOH 3 VERIFIED DATA TRUNCATED 
FMF _IN_USE EQU 20H ; BUFFER IR USE 
STATUS_FLAGS oB OO » STATUS FLAGS 
3SF_PROCESSING EQU 80H ; USER INTERRUPT H/NOLER IS PROCESSING 
3 A FEATURE BUS INTERRUPT 
3SF_OVERRUN EQU 4OH 3 DATA RECEIVED WHILE EUFFER IN USE 
FBA_VECTOR ENDS 
3; MESSAGE FLAGS WITHIN FEA_VECTOR 
KF _DATA_TRUKC EQU 86H ; DATA TRUNCATED 
HF _VERIFY_TRUNC £QU GOH 3 VERIFIED DATA TRINCATED 
MF_IR_USE EQU 20H 3 BUFFER IN USE 
3 STATUS FLAGS KITHIN: FEA_VECTOR 
SF_PROCESSING EQU 80K i USER INTERRUPT HANDLER IS FROCESSINE 
H A FEATURE BUS INTERRUPT 
SF_OVERRUN EGU 4DH i DATA RECEIVED KEILE BUFFER IH USE 
DATA_XFER_VECTOR FBA_VECTOR <++29,HT_SF_TO_HOST> 


SCREEN_CAPTURE_VECTOR FEA_VECTOR <1+.,HT_SET_CC_CPTIONS> 


WRAP_TEST_VECTOR FBA_VECTOR <s19+2HT_WRAP_TO_3274> 


31) 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 

327 
328 
329 
330 
331 

332 

333 
334 
335 


336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
289 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
40k 
400 


0062 
0046 
DOGA 
o046c 
OO4E 
2050 
o0s1 
oos2 


0053 


0055 
0057 


OO05B 
oos5c 
oo5D 


OOS5E 


0000 


0000 


oo 
oo 


81 


00 00 00 
cD 00 OD 


ooo0 
6000 
6000 


D6 
90 
oo 


ooao 


oo00 


oo 


i) 
oo 
00 


0025 
0081 
OOAD 
0189 
o20c 
0235 
0266 
0278 


BA 
—€c 


FE 
be 
98 
3c 
77 


8B 
2E: 


c3 


oo 00 oO 


auumoenveA 


O3E5 


ce 


Eo 


10 
07 


FO 
FF AS 0000 R 


MnAnANNANMNAAAAAANAANAANNANAANAANAAANKNANAADA 


4,641,262 
82 


QUERY_STATE_VECTOR § FBA_VECTOR <s1>»+HT_GUERY_KBD_STATE> 


FBRA_SEND_VECTOR OW oO 3 INTERRUPT VECTOR FOR MESSAGE BEING 
$ SENT TO THE 3274 

FBA_RECEIVE_VECTOR OW oO } INTERRUPT VECTOR FOR MESSAGE BEING 
} RECEIVED FROH THE 3274 


SC_SECTION_LENGTH oD Oo 3 ADDRESS OF LENGTH FIELD IN CURRENT 
i SCREE!: CAPTURE BUFFER 


QUERY_KBD_STATE_MSG DB 0 3 DUMMY HI SSAGE FOR CUERY KEYBDARD STAT 
KBD_STATE op 0 3 CURRENT KEYDO4AD STATE 
QUERY_RC 0B Oo 3 RETURN CODE FROM QUERY KEYBOARD STATE 


BIOSDATA_FBA ENDS 


SUBTTL Process a start operation cormnand from the 3274 control 


PPT Ieoretlittisti tt itt (1 etre eee ter teri rei lit rir rer errors 
3+ 

3* Procedure Name: PROC_START_OP 

3% 

3* Fumction: To process a Start Opersticn command frem the 3274 

* 

H 

3* Input: Start Operation modifier from 3278/3279 Attachment Option 

3* 

3*® Output: None 

3% 

318 IRI RIE RGR EE a A IIIa OEIC 


HOSPBIOS SEGMENT PUBLIC ‘NDSPBIOS' 
PUBLIC PROC_START_OP 
PUBLIC NDSP_API 
EXTRN — PROC_INTERRUPTS:NEAR 
EXTRN SEND_ENCODED_KEYSTROKES_TO_3278:NEAR 
EXTRH  MOD_XLAT_IN:NEAR 
EXTRN MOD_XLAT_OUT:NEAR 
EXTRN QUERY_KEYBOARD_ID:NEAR 
ASSUME CS:NDSPBIOS,DS:BIOSDATA 
NOSP_SOP PROC NEAR 
INCLUDE NDSPSOP1.ASH 
5 EAE I TE BH BE SE 00 HE ab Be De JE TE DE OE BE I EE EE EE EE SE EE De aE A aE Eat EOE 2 EE AE HEHE EERE aE BE aE HE DE IE Ee HE OE EE 


i* READ THE START OPERATION MODIFIER AND FROCESS IT 


5 36 94 9 3 A BE 96 OF 4 9 9 BE 96 Bk 96 J IE DE BE IE BE He OE OE HE a OE EE EE EE 86 Bi AE Fe BE SAE ae ES Ee SE EE EEE DEE FE HE EE HE 


START_OP_JMP_TABLE LABEL HORD : 


DR POR_RECEIVED 
DH READ_RECEIVED 

DH WRITE_RECEIVED 
DH EXECUTE_RECEIVED 
DH ABORT_E_RECEIVED 
DW ABORT_V_RECEIVED 
DW ERRGR_RECEIVED 
DH VERIFY_RECEIVED 


START_OP_JMP_TABLE_LENGTH EQU $-START_OP_JMP_TABLE 


PROC_START_OP: 


HOV DX,START_OP_MOD ; READ THE START OPERATION MODIFIER 
TH AL, DX 
DEC AL 
SAL ALs1 ; ROUTE CONTROL EASED ON THE START 
cBH 3 OPERATION MODIFIER 
cnP AL, START_OP_JHP_TABLE_LENGTH 
Ja INVALID_SOM 
nov SI,AX 
Jue START_OP_JMP_TABLEL SI] 
INVALID_SOM: 
RET ; INVALID START OPERATION MODIFIER - 


> IGHORE IT - THE 3274 WILL TIME 
H QUT AND TAKE THE 3278/3279 OFFLINE 
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oo25 


oo25 
o028 


O02A 
oo20 
oo2F 
0033 


0039 
003c 
004) 
0043 
0048 


094D 
bo4D 


0052 
0055 


0056 


0058 
oosc 
OO5F 


0062 
0066 
0069 


006C 
oa70 
0073 


0076 
OO7A 
007D 


0080 


008) 
0061 
0086 


0088 
ocsD 


0092 


83 


BA ---- R 
BE C2 


BS OFC 

&6 EO 

26: A} 0000 R 

26: Cé 06 0002 R 01 
ES O2A3 R 

Fé 06 COOO R 8D 

74 OA 


80 OF 0001 R 40 
80 26 0000 R BF 


80 26 0000 R OF 


E8 0000 E 
FB 


BG 02 


8D 36 OOOF R 
E6 o2C2 R 
EB O2AD R 


8D 36 0020 R 
EB o2C2 R 
EB O2AD R 


8D 36 0031 R 
EB O2C2 R 
E& O2AD R 
80 36 0042 R 
EB O2C2 R 
£6 O2A0 R 


c3 


Fé 06 O00 R 80 
74 OB 


60 GE GOGI R &0 
80 GE 0000 R 40 


c3 
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PREAH Re eRe EEK AHMED EEE De FERPA AHK EW ERR REMNE RHO REE Re rar Re das SRM 


Procedure Name: POR_RECEIVED 


Fumction: To process s Start Operation command from the 2274 
which indicates Fower On Reset 


Input: None 


Output: 


All active interrust hendlers sre called with a reason code 
indicsting Power On Reset 


7000009065903 REI RE II 


POR_RECEIVED: 


ASSUNE ES:FBA_BUFFER 3 ESTABLISH ADDRESSABILITY TO THE 
Mov DX,FBA_SUFFER 3 FEATURE BUS ADAPTER BUFFER 
nov ES,DX 
MOV AX,SIZE_FBA_BUFFER-4 3 PUT LENGTH OF DATA AREA INTO 
XCHG AH, AL i BUFFER HEADER 
MOV HDR_LENGTH AX 
MoV HOR_TYPE,HT_ID ; INDICATE THIS IS A PC ATTACHMENT 
CALL SEND_OP_COMPLETE i ACKNOWLEDGE THE POKER CH RESET 
TEST FBA_STATE,F_READ_PENDING ; IS THERE A READ REQUEST 
3 PENDING? 
JZ POR_1 + NO, CONTINUE 
oR FBA_PENDING_OP,F_POR ; YES, XINOICATE FOR RECEIVED 
AND FBA_STATE,NOT FLREAD_IN_FROGRESS 3 READ SEQUENCE IS NOW 
i CANCELLED 
POR_1: 
AND FBA_STATE, NOT F_LKRITE_IN_PROGRESS 3 WRITE SEQUENCE IS 
3 CANCELLED 
CALL PROC_INTERRUPTS ; PROCESS OTHER PENDING INTERRUPTS 
STI 
HOV AH, REASCH POWER _ON_RESET 3 INDICATE Por RECEIVED 
LEA SI,DATA_XFER_VECTOR 3 INFORM ALL INTERRUFT 
CALL RESET_EUFFER_COURTS ; HANOLERS THAT A FOXER ON RESET 
CALL INFORM_APPL 3 HAS OCCURRED AND RESET ALL INPUT 
; BUFFER COUNTERS 
LEA $1, SCREEN_CAPTURE_VECTOR 
CALL RESET_CUFFER_COUKTS 
CALL IHF CRM_AFPL 
LEA S1,KRAP_TEST_VECTOR 
CALe RESET_BUFFER_COUNTS 
CALL INFORM_AFPL 
LEA SI,QUERY_STATE_VECTOR 
CALL RESET_EUFFER_COUNTS 
CALL -INFORH_APPL 
RET } PROCESS OTHER PENDING INTERRUPTS 
ett TP eee eee ee ale ees 
3™ 
H 
3" Procedure Name: READ RECEIVED 
i” 
3* Function: To process a Start Operation command from the 3274 : 
3* which indicates Read 
3™ 
i® Input: : 
3% + 
* F_READ_PENDING = 1 if a read request is pending 4 
3* i 
3* Output: * 
3* 4 
3*  FLREAD = } ‘ 
3*  FLREAD_IN PROGRESS = 1 ’ 
3% + 
) 


73H GEERT KG ETI EIEE HEI EEE TE RIE 


READ_RECEIVED: 


TEST 


3Z 


OR 
OR 


RET 


FBA_STATE,F_READ_PENDING ; IS THERE A READ PENDING? 
READ_1 3; NO, SEND A CLEARED BUFFER TO THE 3274 
i TO CANCEL THE REAN REQUEST 


FBA_PENDING_OP,F_READ ; INDICATE READ RECEIVED 
FBA_STATE,F_READ_IN_PROGRESS ; INOICATE READ SEQUENCE 
i IS NOW IN PROGRESS 

; PROCESS NEXT PEKOING INTERRUPT 
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BA ---- R 
BE C2 

BF 9000 
B9 0080 
33 co 

FC 

F3/ AB 

EB 029A R 
BA O3E4 
BO 02 

EE 


c3 


BA ----R 
BE C2 


80 OE 0000 R 20 

8D 36 OOOF R 

26: 60 3E 0002 R 03 
74 25 

8D 36 6020 R 

26: 80 3E 0002 R O05 
74 TF 

8D 36 0031 R 

26: 60 3E 0002 R 0} 
74 OD 

8D 36 00462 R 

26: 80 3E 0002 R 07 
7% OL 


C3 


83 7C 06 00 


74 45 
F6 44 OF 20 


75 3F 

89 36 OO55 R 

26: 6B OE 0000 R 
86 E9 

8B 7C 04 

6B 44 OA 


o3 FS 
03°C) 


3B 44 08 


76 OD 


60 6C OF 80 


0112 8&8 4C 06 
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READ_1: 

Mov DX,FBA_BUFFER 3 CLEAR THE FBA BUFFER 

Mov ES,DX 

mov DI,0 

nov CX, SIZE_FBA_BUFFER/2 

XOR AX, AX 

CLD 


REP STOSH 

CALL HAIT_FOR_POLL_ACK 3 WAIT FOR THE PREVIOUS POLL REQUEST 
3 TO BE ACKNOHLEDGED 

MOV DX,CGHMMAND_PORT ; TELL THE 3274 TO READ THE CLEARED 

BoVv AL,» READ_COMPLETE ¢ BUFFER 

Out OX,AL 


RET 3 PROCESS OTHER PENDING INTERRUPTS 


DEI 9 Se 9 0 EE REE AE aE a a 


1* Procedure Name: WRITE_RECEIVED 


5m 
1* Function: To process a Start Operation command from the 2274 
7* which indicates Write 

3* 

3* Input: 


* FBA_BUFFER contains message from the 3274 
3* Output: 


3* F_WRITE_IN_PROGRESS = 1 

3* FBA_RECEIVE_VECTOR = address of interrupt vector 

* dsta saved in input buffer for the specified data type 

7* 

7 HH EEE EEE I IRE HO DIORA HBR ROE 


WRITE_RECEIVED: 
ASSUME £S:FBA_BUFFER 3 ESTABLISH ADDRESSABLITY TO THE 


HOV DX,FBA_BUFFER 5$ FEATURE BUS ADAPTER BUFFER 

MOV Es,DX 

OR FBA_STATE,F_WRITE_IN_PROGRESS i IKDICATE WRITE SEQUENCE 

; IS IN FROGRESS 

LEA SI,DATA_XFER_VECTDR ; DETERMINE WHICH INTERRUPT 

CMP HDR_TYPE ,HT_SF_FROM_HOST ; VECTOR TO USE 

JE WRITE_! 

LEA S1,SCREEN_CAPTURE_VECTOR 

CMP HDR_TYPE ,HT_SC_DATA 

JE WRITE_SC 

LEA SI,WRAP_TEST_VECTOR 

CMP HDR_TYPE ,HT_WRAP_FROM_3276 

JE WRITE_} 

LEA SI,QUERY_STATE_VECTOR 

CMP HDR_TYPE »HT_KBD_STATE 

JE WRITE} 

RET 3 INVALID MESSAGE HEADER ~ IGHORE THE 
3 START OPERATION ~ THE 3274 WILL TIP 
3 OUT AND TAKE THE 327873279 OFFLINE 

WRITE_1: 

CMP kORD PTR (S1].BUFFER_ADDRESS42,0 3; WAS AN INPUT BUFFER 
3; SPECIFIED FCR THIS MESSAGE TYPE? 

JE kKRITE_4 3 NO, INDIC/TE DATA OVERRUN 

TEST ISI} .HESSAGE_FLAGS,MF_IN_USL ; IS THE INPUT BUFFER IH 
3 = USE? 

JNZ HRITE_4 3 YES, INDICATE DATA OVERRUN 

MoV FBA_RECEIVE_VECTOR,SI ; SAVE THE ADDRESS OF THE 
3  INTERRU?T VECTOR FOR THIS MESSAGE 

MoV CX,HOR_LENGTH jj PICK UP LENGTH DF THIS BLOCK 

XCHG CH,CL 

MOV DI,NORD PTR (SI}.EUFFER_ADERESS ; PICK UP ADDRESS OF 
3} INPUT BUFFER 

MoV AX, USI }.BUFFER_COUNT 3; PICK UP NUMBER OF BYTES CURRENTL 
3 IN THE INPUT BUFFER 

ADD O1,AX 7 CALCULATE WHERE THE NEW DATA GOES 

ADD AX,CX } UPDATE NUMBER OF BYTES RECEIVED 

cnP AX, USI].BUFFER_LENGTH ; DOES THE NCK DATA FIT IN THE 
$3 BUFFEP? 

JNA WRITE_2 + YES, CONTINUE 

oR [Si]. MESSACE_FLAGS.MF_DATA_IRUNC 3 NO, THE DATA IS 

: 3 LEING TRUNCATED 
Hoy CH,USI].CUrFER_LENSTH 3 FILL UF THE REST OF THE BUFFER 
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6B 54 06 
26: 8D 36 DODG R 


E& O2A3 R 


c3 


Fé 44 10 89 
75 OF 

E8 O2A3 R 
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Ea o0o0 E 
BE 
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c3 


60 4C 10 40 
EB El 


26: F6 06 0003 R 89 
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03 54 OA 

8&9 16 0057 R 

8B 54 06 


89 36 0059 R 
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c7 oF 9000 
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SUB CX,€S1].5UrFER_COUNT 
HOV AX, 1S1].BUFFER_LENGTH 
WRITE_2: 
Hov LSI]. BUFFER_COUNT,AX 3 SAVE THE UPDATED RECEIVE CCUNT 
MOV DX.WORD PTR [SI}.BUFFER_ADDRESS#2 3 MOVE THE 
LEA SI,HDR_DATA } DATA FROM THE FBA BUFFER TO THE 
PUSH DS } INPUT BUFFER 
PUSH ES 
POP ps 
hov £S,DX 
CLO 
REP MOVSB 
POP os 
WRITE_3: 
CALL SEND_OP_COMPLETE + ACKNOWLEDGE THE MESSAGE 
RET } PROCESS ANY OTHER PENDING INTERRUPTS 
; DATA HAS BEEN RECEIVED WHEN THERE IS NO BUFFER AVAILABLE 70 
3 STORE IT - INDICATE DATA OVERRUN 
WRITE_4: 
TEST 1SI).STATUS_FLAGS,SF_PROCESSING 3 IS THE INTERRUPT 


‘ é KAHDLER BUSY? 
WRITE_5 3 YES, REMEMBER OVERRUN CONDITION 


JNZ 
; ; NO, CALL THE INTERRUPT HANDLER 
CALL § SEND_OP_COMPLETE ; ACKNOWLEDGE THE MESSAGE 
PUSH SI 
CALL | PROC_INTERRUPTS ; PROCESS OTHER PENDING INTERRUPTS 
FOP SI 
STI 
HOV AH,REASON_DATA_OVERRUN 3 INDICATE DATA OVERRUN 
CALL  INFORM_APPL 3 CALL THE INTERRUPT HANDLER 
RET 3 PROCESS OTHER PENDING INTERRUPTS 
WRITE_5: 
oR USI). STATUS_FLAGS,»SF_OVERRUN + INDICATE DATA WAS LOST 
une WRITE_3 ; CLEAN UP AND EXIT 
; UPDATE THE HZADER IN THE SCREEN CAPTURE BUFFER 
WRITE_SC: 
TEST | HDR_FLAGS,HOR_F_START + IS THIS THE START OF A NEW 
+ BUFFER SECTION? 
Jz WRITE_SC_} ; NO, CONTINUATION OF PREVIOUS SECTION 
nov DX,HORD PTR ISIJ.BUFFER_ADDRESS ; CALCULATE THE ADDRESS 
40D DX,{5I).BUFFER_COUNT ; OF THE LENGTH FIELD 
Nov WORD PTR SC_SECTION_LENGTH,DX 3 SAVE THE ADORESS OF THE 
HOV DX,WORD PTR [SI).BUFFER_ADDRESS+2 5; BUFFER SECTION 
nov KORD PTR SC_SECTION_LENGTH+2,DX 3  LENSTH FIELO 
ADD LSI].BUFFER_COUNT.»2 3 POINT PAST THE LENGTH FIELD 
WRITE_SC_1: 
FUSH DS. ; SVE ADDRESS OF DATA AREA 
Lbs BX,SC_SECTION_LENSTH ; PICK UP THE AODRESS OF THE 
; BUFFER SECTION LENGTH FIELD 
TEST HDR_FLAGS,HDR_F_START 3 IS THIS THE START OF A BUFFER 
3 SECTION? 
Jz WRITE_SC_2 3 NO, CONTINUE 
nov WORD PTR DS:[BX},0 3 YES; CLEAR THE LENSTH FIELD 
WRITE_SC_2: 
Mov CX\NDF_LENGTH 3 © BUFFER SECTION 
YCHS = CHYCL 
£09 RCRD PTR DS:1EX1,C% 
FOP ps } RESTORE ADDRESS OF DATA AREA 
ame WRITE] ; MOVE THE DATA INTO THE INPUT GUFFEP 


INCLUDE NOSPSOP2].ASH 


Peet eet ee Ete E eS DE cecal ielahalshiehalaliehal helialalsieeidiebiahdl 


#* Procedure Kame: EXECUTE_RECEIVED . 


3% Function: To process » Start Operation command from the 3274 
which indicates Execute 


3%) Input: 


3* F_READ_IN_PROGRESS = 1 if a message is being sent to the 3274 
1% F_WRITE_IN_FROGRESS = 1 if a message is being received from 


xx kK Re RK KK 


the 3274 
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89 90 
683 Cc ye RECEIVE_VECTOR = address of interrupt vector for message * 
684 Cc 5% being received from the 3274 * 
665 Cc 3 * 
686 c * ] t: * 
667 c ie are * 
688 C 3h If a message is being sent to the 3274 . 
669 c iM F_EXECUTE =} ig 
690 C 3n F_READ_IN_PROGRESS = 0 . 
691 Cc 3K * 
692 Cc 3" If a message is being received from the 3274: * 
693 Cc 3K F_WRITE_IN_PROGRESS = 0 ‘J 
694 Cc 3H interrupt handler is called with reason code indicating * 
695 Cc 3% Message Received From 3274 x 
696 Cc 5” If a messace is received while the interrupt handler is busy» * 
idl Cc 4m it is called again with reason code indicating Data Overrun * 
698 Cc oye : 
$99 C5 96909896069 a a EERIE IERIE 
700 c 
7o1 0189 C EXECUTE_RECEIVED: 
ae 0189 E8 O2A3 R c CALL SEHD_OP_COMPLETE ; ACKNOWLEDGE THE START OPERATION 

Leg 

704 018C Fé 06 0000 R 20 c TEST FBL_STATE,F_WRITE_IN_PROGRESS 3 IS A WRITE SEQUENCE IN 
705 c > PROGRESS? 
tans 0191 74 67 c JZ EXECUTE_5 3 MO, CONTINUE 
‘ c 
708 0193 680 26 0900 R DF c AND FBS_STATE,NOT F_WRITE_IN_PROGRESS ; YES, THE WRITE 
thes c 3 SEQUENCE IS NOW COMPLETE 
710 01958 8B 36 0055 R c MOV SI,FBA_RECEIVE_VECTOR 3; PICK UP THE ADORESS OF THE 
oe : c 3 INTERRUPT VECTOR FOR THE LAST 
7l2 c i BLOCK RECEIVED 
743 c 
714 019C OB F6 c oR SsI,siI 3 WAS THE LAST BLOCK RECEIVED ASSIGNED 
715 c : 3 TO AN INTERRUPT VECTOR? 
716 b19E 74 59 c JZ EXCCUTE_4 ; NO, THE DATA WAS DISCARDED 
7i7 c 
718 O1A0 8&0 7C OE 04 c CHP {SI].MESSAGE_TYPE,HT_SET_SC_OPTIONS 3 IS THIS A SCREEN 
719 c H CAPTURE HESSAGE? 
720 D1AG «75 06 c JNE EXECUTE 2 3 NO, CONTINUE 
721 c 
722 O1A6 BA O3E4 c MOV DX, CCMMAND_PORT 3; YES, INDICATE SCREEN CAPTURE IS IN 
723 O1A9 BO O05 c MOV AL, SCREEN CAPTURE § PROGRESS 
724 OIAB EE c QUT DX,AL 
725 c 
726 OAc C EXECUTE _2: 
727 oxac 56 c PUSH SI 
728 0140 E& O000 E c CALL FROC_LIHTERRUPTS ; PROCESS OTHER PENDING INTERRUPTS 
729 OIBO 5E Cc PoP sI 
730 O16} =FB c str 
731 c 
732 01B2 B4 O1 c nov AH, REASON _MESSAGE_RECEIVED 3; INDICATE MESSAGE RECEIVED 
733 OIBG 8A 44 OF c nov AL, USI].HESSAGE_FLAGS ; PICK UP MESSAGE FLAGS 
734 0187 24 80 c AND AL ,HF_DATA_TRUNC 3; ISOLATE THE DATA TRUNCATED FLAG 
735 0189 8B 4C OA c nov CX,ISI].BUFFER_COUNT ; PICK UP THE NUMBER OF BYTES 
736 c 3 IN THE MESSAGE 
737 038C C4 54 04 c LES OX,(SI}.BUFFER_ADORESS ; PICK UP THE ADDRESS OF THE 
738 c H INPUT BUFFER 
739 c 
740 O1BF C7 06 0055 R o000 c HOV FBA_PECEIVE_VECTOR,O ; INDICATE THE MESSAGE WAS 
743 Cc H PROCESSEO 
742 O1C5 E6 O2C2 R Cc CALL CUFFER COUNTS 3; PESET BUFFER COUNTERS 
743 01C8 60 SC OF 20 c CR S\SE_LFLAGS MF_IN_LUSE i INOICATE MESSAGE BU? FER 
744 c H IS JN USE 
745 c 
746 Q1CC ES O2AD R c CALL INFORM_APPL ; CALL THE INTERRUPT HANDLER TO PROCESS 
747 c 1 THE NESSAGE 
748 c 
749 O1CF 80 64 OF OF c AND USI].MESSAGE_FLAGS,HOT MF_IN_USE 3 INDICATE MESSAGE 
750 c ; BUFFER IS AVAILABLE 
751 01D3 83 7C 06 CO c CHP SI]. BUFFER_ADDRESS+#2,0 ; IS THERE A MESSAGE BUFFER? 
752 0107 74 OF c Jz EXECUTE_3 ; NO, CONTINUE 
753 9109 60 7C DE 04 c CMP UST] .MESSAGE_TYPE,HT_SET_SC_OPTIOHS 3; WAS THIS A SCREEN 
754 c H CAPTURE MESSAGE? 
755 o1DD 75 09 Cc JNE EXECUTE_3 35 NO, CONTINUE 
756 Cc 
757 OlDF E8& O29A R c CALL WAIT_FOR_POLL_ACK 3 WAIT FOR THE PREVIOUS POLL REQUEST 
758 ie c ; TO BE ACKNOWLEDGED 
759 O1E2 BA O3E4 c HOV DX,COMMAND_PORT 3 A SCREEN CAPTURE MESSAGE WAS JUST 
760 O1ES BO 04 ¢c HOV AL,SCREEN_CAPTURE_COMPLETE 4} PROCESSEO AND THE BUFFER 
761 O1E7 EE c OUT DX, AL i IS AVAILABLE - SCREEN CAPTURE 
762 c i PROCESSING MUST BE COMPLETE 
763 c 
764 O1E8 C EXECUTE_3: 
765 O1EB F6é 44 10 40 Cc TEST ISI}. STATUS_FLAGS,SF_OVERRUN i WAS MORE DATA RECEIVED 
766 c H WHILE THE INTERRUPT HANDLER WAS 
767 Cc H BUSY? 
768 Ol1EC 74 OB c JZ EXECUTE_& 3 NO, CONTINUE 
769 OlEE 80 64 10 BF Cc AND [SI1.STATUS_FLAGS,NOT SF_OVERRUN 3 YES» INFORM THE USER 
770 OlF2 B4 03 c HOV AH ,REASON_DATA_OVERRUN + INDICATE DATA LOST 
771 O1F4 E& O2A0 R € CALL INFORM_APPL } CALL THE INTERRUPT HANDLER ASAIN 
772 O1F7 EB EF c JMP EXECUTE_3 ; TEST FOR OVERRUN AGAIN 
773 €c 
774 O1F9 C EXECUTE_4&: 
775 O1lF9 C3 c RET ; PROCESS OTHER PENDING INTEREUPTS 
776 2€ 
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EXECUTE_S: 


TEST FBA_STATE,F_READ_IN_PROGRESS 3 IS A READ SEQUENCE IN 
i PROGRESS? 


JZ EXECUTE_4 3 NO, IGNORE THE EXECUTE 

OR FBA_PENDING_OP,F_EXECUTE 3 YES, INDICATE EXECUTE WAS 
5 RECEIVED 

AND FBA_STATE NOT F_REAO_IN_ PROGRESS ; THE READ SEQUENCE I5 
é NOW COMPLETE 

RET 3 PROCESS OTHER PENDING INTERI?UPTS 


HE 


Procedure Name: ABORT_E_RECEIVED 


Function: To process a Siart Cperation commend fror, the 3274 


which indicates Abort Transmission 


Input: 


F_READ_IN_PROGRESS = 1 if a message is being sent to the 3274 
F_WRITE_IN_PROGRESS = 1 if a message is being received from 
the 3274 
RECEIVE_VECTOR = address of interrupt vector for message 
being received from the 3274 


Output: 


If a message is being sent to the 3274 
F_ABORT_E = 2 
F_READ_IN_PROGRESS = 0 


If a message is being received from the 3274: 
F_WRITE_IN_PROGRESS = 0 
interrupt vector data counts sre reset 


I 2 RE SEE EE Te IEE 


ABORT_E_RECEIVED: 


CALL SENO_OP_COMPLETE i ACKNOWLEDGE THE START OP 


TEST FBA_STATE,F_WRITE_IN_PROGRESS i IS A KRITE SEQUENCE IN 
5 PROGRESS? 


Jz ABORT_E_1 ; NO, CONTINUE 
AND FBA_STATEsNOT F_HRITE_IN_PROGRESS 3 YES, CANCEL THE 
3 WRITE SEQUENCE 
MoV S1,FBA_RECEIVE_VECTOR 5 PICK UP THE ADDRESS OF THE 
; INTERRUPT VECTOR FOR THE LAST BLOC! 
3; RECEIVED 
CALL -RESET_BUFFER_COUNTS 3 RESET THE BUFFER COUNTERS 
RET ; PROCESS OTHER PENDING INTERRUPTS 
ABORT_E_1}: 
TEST  FBA_STATE,F_READ_IN_PROGRESS i; IS A READ SEQUENCE IN 
3 PROGRESS? 
Jz ABORT_E_2 ; NO, IGNORE THE ABORT TRANSMISSION 
oR FBA_PENDING_OP,F_ABORT_E + YES, INDICATE ABORT 
; ©» TRANSMISSION RECEIVED 
AND FBA_STATE,NOT F_READ_IN PROGRESS ; THE READ SEQUENCE 
3 HAS TO BE RESTARTED 
ABORT_E_2: 
RET } PROCESS OTHER PENDING INTERRUPTS 
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Procedure Nome: ABORT_V_RECEIVEO 


Function: To process < Start Gperation command frem the 3274 


swhich indicstes Abort To Last Verify 


Input: 


F_READ_IN_PROGRESS = 1 if a message is being sent to the 3274 
F_LWRITE_IN_FROGRESS = 1 if @ message is being received from 
the 32746 
RECEIVE_VECTOR = address of interrupt vector for message 
being received from the 3274 


Output: 


If & message is being sent to the 3274 
F_ABORT_Y = 1 


If a message is being received from the 3274: 
all data received since receiving the last Start Operation 
command indicating Verify is discarded 
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ABORT_V_RECEIVED: 
CALL SEND_OP_COMPLETE ; ACKNOWLEDGE THE START OP 


TEST FBA_STATE,F_WRITE_Itt_PROGRESS 3 IS A WRITE SEQUENCE IN 
3 PROGRESS? 


JZ ABORT_V_1 3 NO, CONTINUE 
MOV SI,FBA_RECEIVE_VECTOR ; PICK UP THE ADDRESS OF THE 
3 INTERRUPT VECTOR FOR THE LAST BLOCK 
‘ i RECEIVED 
nov AX, TSIJ.VERIFY_COUNT ; SET THE NUMBER OF BYTES RECEIVED 
Mov {SI).BUFFER_COUNT,AX + TO THE NUMBER OF VERIFIED BYTES 


TEST (SI). MESSAGE_FLAGS,MF_VERIFY_TRUNC + WAS THE LAST VERIFY 
i PAST THE END OF THE BUFFER? 


JNZ ABDRT_V_2 ; YES, THE DATA IS STILL TRUNCATED 

AND ISI). HESSAGE_FLAGS,MOT MF_DATA_TRUNC ; NO, TEE VERIFIED 
3 DATA ALL FITS Ik TRE BUFFER 

RET ; PROCESS OTHER PENDING INTERRUPTS 

ABORT_V_1: 

TEST | FBA_STATE,F_READ_IN_FROGRESS ; IS A REAO SECUENCE IN 
3 PROGRESS? 

JZ ABORT_V_2 ; NO, IGNORE THE ABORT TO LAST VERIFY 

oR FBA_PENDING_OP,F_ABORT_V ; YES, INDICATE ACCRT TO LAST 


> VERIFY RECEIVED ~- THE MESSACE WILL 
5 BE RETRANSMITTED 

AND FBA_STATE,NOT F_READ_IN_PROGRESS ; THE READ SECUENCE 
i HAS TO BE RESTARTED 


ABORT_V_2: 
RET ; PROCESS OTHER PENDING INTERRUPTS 
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i Procedure Name: ERROR_RECEIVED 


i* Function: To process a Start Operation command from the 3274 
+* which indicates Error 


3% Input: 
i* F_READ_IN_FROGRESS = 1 if a message is being sent to the 3274 
** Output: 


i* If & message is being sent to the 3274 
1 F_ERROR = 1 


keen A EK RE MRE RE Re KE 


700396 3086 EITHER EEE HEBER IRE 


ERROR_RECEIVED: 
CALL SEND_OP_COMPLETE 3; ACKNOWLEDGE THE START OP 


TEST FBA_STATE,F_READ_IN_PROGRESS ; IS A READ SEQUENCE IN 
i PROGRESS? 
i 


Jz ERROR_1 NO, IGNORE THE ERROR 
oR FBA_PENDING_OP,F_ERROR + YES, INDICATE ERROR RECEIVED 
AND FBA_STATE NOT F_READ_IN PROGRESS ; THE READ SEQUENCE 15 
3 NOW COMPLETE 
ERROR_1: 
RET 3} PROCESS OTHER PENDING INTERRUPTS 


5 MEI 9 ee a8 A I I IEE A HE A a aE EE IE A AR EERE ER 8 eR AE 
3% 
3* Procedure Name: VERIFY _RECEIVED 


3% 
3* Function: To process a Start Operation commend from the i274 

s* : which indicates Verify 

3H 

3*% Input: 

3% 

3% F_WRITE_IN_PROGRESS = 1 if a message is being received frox 
3* the 3274 

3* RECEIVE_VECTOR = address of interrupt vector for messace 

i* being received from the 3274 

i] 

3*# Output: 

i* 

3H If a message is being received from the 3274: 

3* the current data count is saved for use during a subsequent 
i* Abort To Last Verify 

3* 
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VERIFY_RECEIVED: 
caALL SEND_OP_COMPLETE ; ACKNOWLEDGE THE START OP 


TEST FBA_STATE.F_WRITE_IN_PROGRESS 3 IS A KRITE SEQUENCE IN 
; PROGRESS? 


, 
Jz VERIFY_} 3 NO, IGNORE THE VERIFY COMMAND 
nov SI,FBA_RECEIVE_VECTOR ; PICK UP THE ADDRESS OF THE 
3 INTERRUPT VECTOR FOR THE LAST BLOCK 
i RECEIVED 
MOV AX, USI1.BUFFER_COUNT 7; SAVE THE NUMBER OF VERIFIED 
MoV USI). VEPIFY_COUNT,AX 3 DAT¢ BYTES 


TEST [SI]. HESSAGE_FLAGS,MF_OATA_TIUNC 3 HAS THE DATA 
i TRUNCATEL ? 


JZ VERIFY_1 3 NO, CONTINUE 
OR {S1].HESSAGE_FLAGS»MF_VERIFY_TRUNC ; YES, INDICATE THE 
3 VERIFIED DATA HAS. TRUNCATED 
VERIFY_1: 
RET 3 PROCESS OTIiER PENDING INTERRUPTS 
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3% Procedure Name: WAIT _FOR_POLL_ACK 


}*® Function: To wait for the previous poll request to ke acknowledged 
i by the 3274 


3* Input: None 
3* Output: 
7* AL and DX are unpredictable 


3* 
> 
5.996998 99009690 889 EEE EEE E20 I IRIE IE 


WAIT_FOR_POLL_ACK PROC NEAR 


HOV DX,STATUS_PORT 4 WAIT UNTIL THE ADAPTER STATUS 
IN AL,DX ; INDICATES THAT A POLL REQUEST IS 
TEST | ALyST_POLL_ACTIVE 3 NOT PENDING 

JNZ WAIT_FOR_POLL_ACK 

RET 3 RETURN TO CALLER 


WAIT_FOR_POLL_ACK ENDP 

1 9690198101009 EET EEE 9) IIE 2 IRE IRIS BEF 
a Procedure Name: SEND_OP_CONPLETE 

3* Function: To send an Operation Complete reply to the 3274 

3% Input: None 

3* Output: 

i* AL and DX are unpredictable 


PRO CrT Trt rrr tre erect CL COLL LLL Std Lali dadatalalelaialaidiablailabaialalaiaiall 


SEND_OP_COMPLETE PROC NEAR 
CALL WAIT_FOR_POLL_ACK 35 WAIT FOR THE FREVIOUS POLL REQUEST 
TO BE ACKHOWLEDGED 


MOV DX,COMMAND_PORT ; SEND OP CONPLETE TO THE 3278/3279 
HOV AL,OP_COMPLETE i ADAPTER 

OUT DX,AL 

RET 3 RETURN TO CALLER 


SEND_OP_COMPLETE ENDP 
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i” * 
i*# Procedure Name: INFORM_APPL * 
hal * 
;® Function: To call a user supplied interrupt handler * 
i” * 
3* Input: * 
3* * 
3* SI = address of interrupt vector * 
3* * 
3™* Output: a 
i” * 
i* All registers other than DS and SI are unpredictable * 

a 


ze 
' 
51031 9 IDEAS ORI IIIT IORI IEE I IAT II III I TIE 


INFORM_APPL PROC NEAR 


CMP WORD PTR [SI].INTERRUPT_VECTOR+2,0 3 IS THERE AN 
3 INTERRUPT RANOLER SPECIFIED? 
JZ INFORM_APPL_1} 3 NO, RETURN TO CALLER 
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OR ISI]. STATUS_FLAGS,SF_PROCESSING 3 INDICATE THE INTERRUPT 
3 HANDLER IS BUSY 


PUSH os 3 CALL THE USER'S INTERRUPT HANDLER 
PUSH SI 

CALL ISI]. INTERRUPT_VECTOR 

PoP SI 

PoP ps 

AND ISI}. STATUS_FLAGS,NOT SF_PROCESSING 5 INDICATE THE 


i INTERRUPT HANDLER IS NOT BUSY 


INFORH_APPL_}: 
RET } RETURN TO CALLER 
INFORM_APPL ENDP 


[MMH O Re emer EARNED AERA E EE RED DREN NERE EEO EER eh ey 
i” 
3* Procedure Hame: RESET _BUFFER_COUNTS 


3% Function: To reset the receive dats counts and status flecs fcr 
3% an interrupt vector 


+* Input: 

3% 

Ll SI = address of interrupt vector 
3 

7% Output: Hone 

;* 


5 i 9 A I 3 GI 8 I iE EEE REE IE 


RESET_BUFFER_COUNTS PROC NEAR 


PUSH AX 

XOR AX, AX 3 SET COUNTERS TO ZERO 

MOV USI}).BUFFER_COUNT,AX 3 RESET NUMBER OF BYTES RECBIVED 
MOV {SI}.VERIFY_COUNT,AX ; RESET NUMBER OF BYTES VERIFIED 
MOV USI].MESSAGE_FLAGS,0 3 RESET MESSAGE FLAGS 

POP AX 

RET 3 RETURN TO CALLER 


RESET_BUFFER_COUNTS ENDP 


NDSP_SOP ENDP 


SUBTTL Process a 3278/3279 Attachment function request 


eprrrrrererrrrrrrrrrrirtrititi Circe SOL LL Ls 1 bball iiieeeeee 


3” * 
5*® Procedure Hame: NOSP_API * 
+* ve 
$®% Function: To process a 3278/3279 Attachment function request * 
3 * 
3% Input: * 
i * 
i” AH = function code * 
$* * 
1® Output: * 
* * 
i* CF = 0 if function was processed successfully bal 
hel 1 if function failed * 
hel “ 
3* AL = return code if function tailed * 

a 


9969909090969 989 98a EEE 2 III IIT IIE IE eH RE IE AE TE BE AE 


NDSP_API PROC FAR 


INCLUDE NDSPAPI1.ASM 


PTOI TCT Te Tet Ctr Ltr tte atetaledalaialatalalabahalaialalalehebabniebiebanaidiaalald 
hal * 
3 Process A 3278/3279 Attachment Function Request * 
5% * 
5063 EE EEE EE IEEE IEEE EEF 9 SHEN SH ea 


sti 3 ALLOW HARDWARE INTERRUPTS 
PUSH BX ; SAVE ALL REGISTERS EXCEPT AX 
PUSH cx 

PUSK DX 

PUSH St 

PUSH DI 

PUSH Ds 

PUSH Es 


SAVE INPUT PARAMETER IN 1X 


MoV BX,DS 


MoV SI,BIOSDATA } ESTABLISH ADORESSABILITY TO KORE AREA 
HOV os,SI 

PUSH AX 

mov AL,AH USE THE FUNCTION CODE IN (4H) TO ROUTE 


SAL Ati1 CONTROL TO THE PROPER PROCESSING 
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100 
cBH 
Mov SI,AX 3 ROUTINE 
CHP AX, BIOS_JMP_TABLE_LENGTH 
PoP aX 
JB £105_ROUTE } VALIO FUNCTION CODE 
HOV AL»RC_INVALID_FUNC 3 INVALID FUNCTION CODE 
JMP BIOS_ERROR 
BIOS_JMP_TABLE LABEL WORD 
a SET_HODE 
ow SEND_KEYSTROKES 
DH SET_INTERRUPT_VECTOR 
DW RESET_INTERRUPT_VECTOR 
DW SET_BUFFER_AODORESS 
DH SEHD_MESSAGE 
DH CANCEL_MESSAGE 
oH HODIFY_XLAT_IN 
Du HODIFY_XLAT_OUT 
DW GUERY_KEYBOARD_IDENTIFIER 


BIOS _JMP_TABLE_LENSTH EQU $-B10S_JHP_TABLE 


B1OS_ROUTE: 
JMP BIOS_JMP_TABLEIST) 


f Mae ae HREM Ren RARER HEME HO HH a ee be EH ee Ee EE . 


+ , 
3® Procedure Name: BIOS_ERROR bs 
* ry 
1* Fumetion: To return to the caller with an error code in CAL) + 
hal + 
7" Input: ’ 
hha r) 
3* {AL) = error code + 
+ : 
3*% Output: + 
3* > 
3% CF = 1 + 
** (AL) = error code 4 
i” + 


i page 930 08698 92a IIE EERIE 26 BE HE 9 BE BREE HE ETE IE REE 


BIOS_ERROR: 


stc 3 INDICATE AN ERROR HAS OCCURRED 

JMP BIOS_RETURN 3 RETURN TO CALLER 
Fran nee a AGRO ERHE ONE IIA URIEEI HI aI REDE AA IRA 
3% > 
3# Procedure Name: BIOS_EXIT * 
7 » 
j# Function: To return to the caller indicating the function was * 
3* completed successfully » 
7” . 
3* Input: None > 
37% 4 
3* Output: , 
+ , 
7m CF = 0 ’ 
3* (AL) = 0 + 
5 > 
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BIOS_EXIT: 


cLe } INDICATE SUCCESSFUL COMPLETION 
XOR ALS AL : 
BIOS_RETURN: 
POP ES ; RESTORE REGISTERS 
POP os 
POP DI 
POP SI 
POP px 
PoP cx 
POP BX 
PUSH BP } SET THE CARRY FLAG IN THE STACK 
MOV BP,SP } SO THE USER CAN TEST THE CARR’ FLAG 
Jc BIOS RETURN_1 3 TO SEE IF THE OPERATION SUCCEEDED 
AND BYTE PTR [BP+6],0FEH 
JHP BIOS_RETURN_2 
BIOS_RETURN_1: 
OR BYTE PTR {BP+6),01H 
BIOS_RETURN_2: 7 
POP BP 
IRET 3 RETURH TO CALLER 
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1302 
1303 
1304 
1305 
1306 
1307 
1306 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
1216 
1317 
1318 
1319 
1320 
1321 
1322 


1223 


1324 
1325 
1326 
2327 
1326 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 


0320 
0320 
O32F 
0331 
0334 
0334 
0336 
0338 
033B 
0338 
9330 
O33F 
0342 
0342 
0344 
0346 
0349 


0349 
034B 


034D 
034D 


0352 
0352 
0355 
0357 


0358 


O35A 


O35A 


D35F 
O35F 
0362 
0364 


0365 


OA 
75 
4 -) 


FE 
75 
EB 


FE 
75 
EB 
FE 


75 
EB 


BO 
EB 


80 


BA 
Bo 
EE 


eB 


80 


BA 
Bo 
EE 


EB 


101 


iA 90 


20 90 


11 90 


17 90 


OE o000 R 80 


O3E3 
oF 


87 


26 0000 R 7F 


O3E3 
OE 


AA 
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#* Procedure Name: SET_MODE 


3* Fimction: To change the mode of the display snd/or keybourd 


3* Input: 

3m 

7” {AL} = 0 = switch to host computer mode 

inal {AL} = 1 - switch to personal computer mode 

+* {AL) = 2 - display host computer screen image 

* (AL) = 3 - display personal computer screen image 
se 

3®# Output: None 

1s 


BE EE REE 90 6 0 2 28 5 38 96 36 90 EE 90 aE 2 98 BE HS 2 EE EE EE 


wee epe ere eke eR eK 


Pe Pere tite DL Ty 


SET_MODE: 

oR ALDAL ; IS MODE = 0? 

JNZ SET_MODE_} + NO, CONTINUE 

Jp SET_MODE_TO_HOST ; YES, SWITCH TO HOST COMPUTER MODE 
SET_MODE_1: 

DEC AL 3 IS MODE = 12 

JNZ SET_MODE_2 3 NO, CONTINUE 

JMP SET_HODE_TO_PC ; YES, SWITCH TO PERSONAL COMPUTER MODE 
SET_MODE_2: 

DEC AL ; IS MODE = 2? 

JNZ SET_MODE_3 3 NO, CONTINUE 

JMP SET_MOOE_DISPLAY_HOST ; YES, SWITCH DISPLAY TO HCST MODE 
SET_MODE_3: 

DEC AL 3 IS MODE = 3? 

JNZ SET_MODE_4 3 NO, CONTINUE 

JMP SET_MODE_DISPLAY_PC ; YES, SWITCH DISPLAY TO FC MODE 
SET_MODE_4: ; 

Mov AL,»RC_INVALID_MODE 3 INDICATE INVALID MODE VALUE 

JMP BIOS_ERROR 


3 PUT THE KEYBOARD AND DISPLAY INTO HOST COMFUTER MODE 
3 THE 3278/3279 DISPLAY WILL SHOW THE SCREEK IMAGE FROM THE 
i 3274/3276 CONTROL UNIT 

i ALL KEYSTROKES WILL BE ROUTED TO THE 3276/3279 DISPLAY 


SET_MODE_TO_HOST: 
OR TERM_MODE,T_HOST 3 INDICATE TERMINAL IN HOST MODE 


PUT THE DISPLAY INTO HOST COMPUTER MODE 
THE 3278/3279 DISPLAY WILL SHOW THE SCREEN IMAGE FROM THE 
3274/3276 CONTROL UNIT 


we we we 


SET_NODE_DISPLAY_HOST: 


HOV Dx, CHD_6255 3 SWITCH THE DISPLAY TO HOST HODE 
KOV AL»HOST_MODE . 

OUT DX,AL 

JMP BIOS_EXIT 3 RETURN TO CALLER 


PUT THE KEYBOARD AND DISPLAY INTO PERSONAL COMPUTER MODE 

THE 3278/3279 DISPLAY WILL SHOW THE SCREEN “HAGE FROM THE 
PERSONAL COMPUTER 

ALL KEYSTROKES WILL BE ROUTED TO THE PERSONAL COMPUTER 


we we we we 


SET_MODE_TO_PC: 


AND TERM_MODEsNOT T_HOST 3 INDICATE TERMINAL IS In PC MOOE 
3 PUT THE DISPLAY INTO PERSONAL COMPUTER MODE 
5 THE 3278/3279 DISPLAY KILL SHOW THE SCREEN IMAGE FROM THE 
; PERSONAL COMPUTER 
SET_HODE_DISPLAY_PC: 
HOV BM, CMS_ecss- 3 SWITCH THE DISPLAY TO FERSCHAL 
hov AL ro Gscge i COMPUTE HSODE 
OUT DX,AL 
JHP BIOS_EXIT 3 RETURN TO CALLER 


FH IE IE RN EE a EE Ee EN 


3 
3* Procedure Name: SEND_KEYSTROKES 


3* Function: To send a series of keystrokes to the 3276/3279 


3% Input: 

7% 

3% BX:DX = address of encoded keystrokes 
3* {CX) = number of encoded keystrokes 
7* 


3# Output: None 
3% 


54900006003 EOE TEER REE REE SHR EE IER GOBE 


3336 
1339 
3340 
IMI 
31342 
3343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1352 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 
1365 
1366 
1367 
1368 
1369 
1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
1376 
1379 
1380 
1381 
1382 
31383 
1384 
1385 
1386 
1387 
1368 
1389 
1390 
1392 
1392 
1393 
1394 
1395 
1396 
1397 
1398 
1399 
1400 
1401 
1402 
1403 
1904 
1405 
1406 
1407 
1408 
14909 
1410 
1421 
1412 
1413 
1414 
1415 
1416 
1417 
1418 
1419 
1620 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 


0367 
a367 
a36c 


O36E 
O371 


O373 
0373 


6375 
0375 


0377 
0377 
0379 
0378 
O37E 
0380 


0382 


(0385 


0386 
0389 
0368 


o38c 
O38E 
0390 
0395 


0397 
0397 


O39A 


039C 
O39F 


O3A} 
O3A4 
O3A6 
O3A6 
O3AD 


OSAF 
0381 


0356 
0388 


O3BA 


O25c 


O32C 
O3BE 


03C3 
o3c5 


03C7 


O3C9 


039 
O3CA 


03c8 
a3ce 
OSCE 
0350 
0303 


103 


Fé 06 0000 R 02 
75 09 


E8 0000 E 


72 02 
EB 9C 
EB 96 


8E C3 
8B F2 
26: 8A 04 
3C 88 
74 «15 


E& O3C9 R 


51 

BS 661A 
E2 FE 
59 


3c 00 
75 €5 
80 3F 0O5C R 00 
75 25 


E& 0000 E 
72 DF 


BS OA69 
E2 FE 


E& O3C9 R 

3c 00 

75 CD 

80 3E OO5C R 00 
74 C4 


BO OC 
60 3£ OO5C R CO 


74 BD 
Bo oD 


€B BS 


BO OA 
$0 3E OO5C R CO 


74 BO 
BO OB 


ER AC 


5! 
52 


1E 

BG 02 

BO 03 

BA 0410 ® 
OE 
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SEND_KEYSTROKES: 


104 


TEST FBA_STATE,F_ENABLED 3 IS THE FEATURE BUS ENABLED? 

JINZ SEND_KEYSTROKES_3 + YES, INSURE KEYSTROKES ARE RECEIVED 

CALL SEND_ENCODED_KEYSTROKES_TO_3278 3 DECODE AND SEND 

i KEYSTROKES 

Jc SEND_KEYSTROKES_2 3 INVALID KEYSTROKE ENCODING 
SEND_KEYSTROKES_1i: 

JMP BIOS_EXIT } KEYSTROKES WERE VALID 
SEND_KEYSTROKES_2: 

JMP BIOS_ERROR 3 KEYSTROKES KERE INVALIO 
SEND_KEYSTROKES_3: 

HOV ES, BX ; FIND THE FIRST ENCODED KEYSTROKE 

mov S1.0X 

MOV AL, ES:1SI} 

CMP AL, 88H ; IS IT THE RESET KEY? 

JE SEND_KEYSTROKES_4 3 YES; RESET SHOULD UNLOCK THE 

3 KEYBOARD IF IT IS LOCKED 

CALL QUERY_KBD_STATE 3 GET CURRENT KEYBOARD STATE 

PUSH cx 

MOV CX,DELAY_100_MS 3; MAIT FOR 100 MILLISECONDS 

LOOP $ 

PoP cx 

CHP AL,RC_OK 3 WAS QUERY ACCEPTED BY THE 32747 

JNE SEND_KEYSTROKES_2 3 NO, INFORM USER OF THE PROBLEM 

chp KBD_STATE, 00H ; YES, IS KEYBOARD UNLOCKED? 

JRE SEND_KEYSTROKES_5 3 NO, KEYBOARD IS LOCKED 


SEND_KEYSTROKES_4: 


CALL 
Jc 


Hov 
Loop 


CALL 
cnPe 
JHE 
CHP 
JE 


MoV 
CMP 


JE 
HOV 


JMP 


SEND_KEYSTROKES_ 


mov 
CHP 


JE 
HOV 


JHP 


RHRARA ES eee OH 
be 
3* Procedure Ka 


SEND_ENCODED_KEYSTROKES_TO_3278 3 DECODE AND SEND 
i KEYSTROKES 
SEND_KEYSTROKES_2 3 INVALID KEYSTFOKE ENCODING 


CX,DELAY_100_1S/10 3 WAIT FOR 10 NILLISECONDS 
$ 


QUERY_KBD_STATE ; GET HEW KEYBOARY STATE 

ALsRC_OK 3 WAS QUERY ACCEPTED BY 32747 
SEND_KEYSTROKES_2 ; NO, INFORM USER OF THE PROBLEM 
KBD_STATE,00H 3 1S THE KEYBOARD INHIBITED? 
SEND_KEYSTROKES_1 3 YES, RETURN TO CALLER 


3 INDICATE AID IS NOW PENDING 

3 IS THE KEYBOARD INHIBITED BECAUSE OF 

; AN ATTENTION INTERRUPT? 

SEND_KEYSTROKES_2 3 YES, RETURN TO CALLER 

AL, RC_NESSAGE_LOST 3 HO, INDICATE PART OF THE MESSAGE 
H RAS LOST DURING TRANSMISSION 

SEND_KEYSTROKES_2 3 RETURH TO CALLER 


AL»RC_AID_SENT 
KBO_STATE,0COH 


5% 
AL RC_AID_PLIWING ; IKDICATE AID 1S PENDING 
MED STATEVUCOH 3 IS THE KEYBOARD INHIBITED BECAUSE OF 
i A PREVIOUS ATTENTION INTERRUPT? 
SEND_KEYSTRCKES_2 3 YES, RETURN TO CALLER 
AL,RE_KEIBOARD_IKHIBITED 3 NO» INDICATE KEYBOARD IS 
~ ; INHIBITED FOR ANOTHER REASON 


SEND_KEYSTROKES_2 i RETURN TO CALLER 


rrerrre rrr i Trt tt errr crore elt tte foe dl liiiaialele 


me: QUERY_KBD_STATE . 


3*® Function: To get the current keyboard state from the 3274 


3% Input: Kone 


* «Output: 

* 

3% AH is unpredictsble 
3* {AL) = error code 


3 KBD_STATE 
;* 


= current keyboard state 


HORRPRNTT TET TEST Terror COCO LLL ToL Los lit atalataialababalaiabelaieleialaiaiels 


QUERY_KBO_STATE 


PUSH 
PUSH 


PUSH 
nov 
nov 
MOV 
PUSH 


PROC NEAR 


cx 3 SAVE WORK REGISTERS 
Ox 


os 
AH, FUNC_SET_INT_VECTOR + INITIALIZE QUERY KEYBOARD 


AL, VECTOR_QUERY_KBD_STATE 3 STATE IHTERRUPT VECTOR 
DX, OFFSET QUERY_STATE_INT_HAND 
cs 


03D4 
0305 
0307 


0308 
O3DA 
o3oc 
O3£0 
O3E3 


O3E5 


O3SEA 


- O3EC 


O3EE 
O3F1 
O3F5 
O3F7 


O3F9 
a3F9 
O3FE 


0400 


0403 
0403 


0405 
0407 
0409 


0408 
040D 
O40E 
O4OF 


0410 


0410 
0410 
0413 


0415 
OGIA 
0410 
OG1F 
0424 
0427 
0429 


O42E 
042E 


0433 


0434 


BB 
6eE 


cé 
&0 
74 
cé 
60 
74 
cé 


80 


cB 


50 


04 
03 


105 


16 OO5C R 
ooo! 


50 


OF 0000 R 1o 


05 
03 


0001 
16 005B R 


50 
OA 


06 CODD R 10 


F9 


OO5D R 


c& 
03 
03 
50 


cl 


DB 


06 
FC 
OF 
06 
FC 
05 
06 


26 


0050 
0) 


0050 
02 


o00s0 


0000 


R 00 


R 06 


R 07 


R EF 
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POP 
INT 
POP 


HOV 
mov 
LEA 
MoV 
INT 


GR 


MOV 
MOV 
MOV 
LEA 
INT 
Je 


QUERY_KBD_STATE_1: 


TEST 
JHZ 


Mov 


106 


Ds 
NOSP_INT_CODE 
DS 


AH, FUNC_SET_BUFFER_ADDRESS ; INITIALIZE QUERY KEYBOARD 
AL, VECTCR_GUERY_KBD_STATE ; STATE INPUT BUFFER ADDRESS 


DX, KBD_STATE 
CxX,1 
NOSP_INT_CODE 


FB.;_STATE,F_GUERY_IN_PROGRESS ; INDICATE QUERY KEYBOARD 


i STATE IS IN PROGRESS 


AH, FUNC_SEND_MESSAGE + SEND THE DUMMY QUERY KEYBOARD 
AL, VECTOR_QUERY_KBO_STATE 3 MESSAGE TO THE 3274 
CX,1 

DX ,QUERY_KED_STATE_MSG 

ND5SP_INT_CODE 

QUERY_KEO_STATE_2 3 ERROR WHILE SENDING MESSAGE 


FBA_STATE,F_GUERY_IN_PROGRESS 3 WAIT FOR QUERY REPLY 
QUERY_KED_STATE_1 5 JO BE RECEIVED 


AL, GUERY_RC 3 SET UP RETURN CODE FOR CALLER 


QUERY_KBD_STATE_2: 


MoV 


HOV 
MOV 
INT 


Hov 
POP 
POP 
RET 


CL.Al. 3 SAVE RETURN CODE 


AH, FUNC_RESET_INT_VECTOR ; RESET QUERY KEYBOARD 
AL, VICTCR_GUERY_KBD_STATE } STATE INTERRUPT VECTOR 
NOSP_INT_CODE 


ALCL 5 RESTORE RETURN CODE 
DX i RESTORE WORK REGISTERS 
cx 


} RETURN TO CALLER 


QUERY_KBD_STATE EHDP 


FEMA E HERE EH AURA N EMEA R DOMED TR Oe eH UME REHNREHEHH ENO EN RHE OD HH 


3# Procedure Nome: QUERY _STATE_IN7_KAND 


i" Function: To process a Query Keyboard State reply interrupt 


i* Input: 
3% TAH) = 


i* Output: 


reason interrupt handler was entered 


i” QUERY_RC = return code 
i* KSD_STATE = current keyboard state 


3; 


Ke KEK EK KR REE RE KE 


93 0 0 6 2 i 28 6 EE 2 8 EE EE ERE IEE ERE a IERIE JHE RE EE OE 


QUERY_STATE_INT_HAND PROC FAR 
BX, BIOSDATA ; ESTABLISH ADDRESSABILITY TO DATA AREA 


MOV 
MOV 


HOV 
cne 
JE 

MOV 
CMP 
JE 

mov 


DS,BxX 


QUERY_RC,RC_OK 3 SET UP RETURN CODE 

AH ,REASON_MESSAGE_RECEIVED 3 IS THIS THE REPLY? 
QUERY_STATE_INT_HAND_1] 3 YES, RETURN TO CALLER 
GUERY_RC.RC_POWER_ON_RESET ; NO, SEE WHAT IT IS 


AH,REASOH_POWER_OK_RESET 3 IS THIS A POWER ON RESET? 


QUERY_STATE_INT_HAND_1] 3 YES, RETURN TO CALLER 


QUERY_RC,RC_PROTOCOL_VIOLATION 3 HO, SOME OTHER ERROR 


QUERY_STATE_INT_HAND_1}: 
FBA_STATE, MOT F_QUERY_IN_PROGRESS 3 INDICATE QUERY K5D 


AND 


RET 


«STATE REPLY WAS RECEIVED 
; RETURN TO BIOS 


QUERY_STATE_IN7T_HAND ENDP 


INCLUDE NDSPAPI2.ASM 


3 EHH ED RHE NEED EER ER ERE L HEM D HERR MRE OSM D RON Ee EH EH 


3* 


i* Procedure Name: RESET_INTERRUPT_VECTOR 


i* Function: 


3® Input: 


To reset a 3276/3279 Attachment interrust vector 


3% {AL} = interrupt vector code 


3* Output: 


cee ee ee we ek 


1526 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
1535 
1536 
1537 
1538 
1539 
1540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 
1548 
1549 
1550 
1551 
1552 
1553 
1554 
1555 
1556 
1557 
1558 
1559 
1560 
1561 

1562 

1563 
1564 
1565 
1566 
1567 
1568 
1569 
1570 
1571 

1572 
1573 
1574 

1575 
1576 

1577 
1578 
1579 
1580 
1581 

1582 

1583 
1584 
1585 
1584 
1597 
1588 
1589 
1599 
1591 
1592 
1593 
1594 
1595 
1596 
1597 
1598 
1599 
1605 
1601 
1602 
1603 
1604 
1605 
1606 
1607 
1608 
1609 
1610 
161} 
1612 
1613 
1614 
1615 
1616 
1617 
1618 
1619 


0434 
0434 
0436 


0438 
0438 
043B 
0430 
0440 


0440 


0441 
0443 


0446 
044B 


0450 


0451 
0453 


0455 


D458 
O45B 
0450 
O45E 
0463 


0465 
0465 
0469 
0460 
0471 


0473 


0476 
0579 
0478 
047C 


0481 
0481 


0484 
0464 


0487 
0489 


107 


33 «DB 
33 «D2 


ES 0664 R 
73 03 
E9 0300 R 


69 15 
89 5D 02 


C7 45 04 0000 
C7 45 06 0000 


0B OB 
74 «10 


£8 029A R 


BA O3E4 
BO OD 


80 GE a000 R 02 
EB 1C 


8B 16 0011 R 
OB 16 0022 R 
OB 36 0033 R 
75 OF 


E8& 0294 R 


BA O3E4 

BO oc 

EE 

80 26 C000 R FD 


£9 O311 R 


E6 0664 R 


73 03 
E9 030D R 
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hel - 
i* BX and DX = 0 * 
34 x 
$ 9600009996 28202129 9S I DRE IE II I IIE 


RESET_INTERRUPT_VECTOR: 
XOR BX, BX 3 SET INTERRUPT HANDLER AODRESS TO ZERO 


XxOR DX,0X 


5 9950969090900 90 980 99 EEE LE EBERT 


i* iy 
i* Procedure Name: SET_INTERRUPT_VECTOR “ 
+e “ 
3* Function: To set a 3278/3279 Attachment interrupt vector * 
bad 
3% Input: * 
7” * 
3" (AL) = interrupt vector code ¥ 
:* BY:DX = address of interrupt handler * 
i™ * 
3* Output: None ¥ 
+m * 


5 6 FF HI IM NE EY 


SET_INTERRUPT_VECTOR: 
IDENTIFY RHICH VECTOR IS TO BE CHANGED 


CALL FIND_VECTOR ; 
JNC SET_VECTOR_1 3 VECTOR WAS FOUND 
JMP BIOS, ERROR ; ERROR - INVALID VECTOR WAS SPECIFIED 
SET_VECTOR_}: 
CLE } TURN OFF INTERRUPTS SO HE ARE NOT 
; DISTURBED RNILE CHANGING THE VECTOR 
mov WORD FTR [DIJ.INTERRUPT_VECTOR.DX 3 SAVE ADDRESS OF 
Mov koRD PTR [DI}.INTERRUPT_VECTOR+2,8X } INTERRUPT HANDLER 
nov HORD PTR {DI}.BUFFER_ADDRESS,O ; CLEAR ADDRESS OF 
HOV HORD PTR {D1].BUFFER_ADDRESS+2,0 3 INPUT BUFFER 
STI ; ALLOW INTERRUPTS HOW 
oR BX, BX } IS THERE AN INTERRUPT HANDLER? 
JZ SET_VECTOR_2 i NO, THIS IS & RESET REGUEST 


CALL WAIT_FOR_POLL_ACK 3 WAIT FOR THE PREVIOUS POLL REQUEST 
3 TO BE ACKNOHLEDGED 


nov DX,COMMAND_FORT ; SIGNAL IPL COMPLETE TO THE 3274 
Mov AL, IPL_COMPLETE 
OUT DX,AL 
oR FBA_STATE.F_ENABLED 3 INDICATE FEATURE EUS IS ENABLED 
JMP SHORT SET_VECTOR_4 } RETURN TO CALLER 

SET_VECTOR_2: : 
Mov DX, DATA_XFER_VECTOR .INTERRUPT_VECTOR+2 3 IS THERE STILL 
oR DX,SCREEN_CAPTURE_VECTOR.INTERRUPT_VECTOR#2 3 AW ACTIVE 
OR DX,WRAP_TEST_VECTGR.INTERRUPT_VECTOR42 3 INTERRUPT 
JNZ SET_VECTOR_ 3 HANDLER? 


; KO, DISABLE THE FEATURE BUS INTERFACE 
CALL WAIT_FOR_POLL_ACK 3; KAIT FOR THE FREVIOUS FOLL REQUEST 
Hy TO BE ACKNOWLEDGED 


Rov Li COMMAND PORT + DISABLE ZOTS/3B079 ATTACHMENT 

mov AL,RESET_IPL_COMPLETE + OPTION FEATURE BUS INTEEFACE 
OUT DX,AL 

AND FBA_STATE,NOT F_ENABLED 3 INDICATE FEATURE BUS IS 


i NOT ENABLED 


SET_VECTOR_4: 
JMP Bros_EXIT 3 RETURN TO CALLER 


Pane 


[Hn R Ree reer eran een ER RN eRe R ee Rei me RRR AIR RII oe TT OD 
+* 

1® Procedure Name: SET_BUFFER_AODRESS 

3* 

3* Function: To set an input puffer address 

3% 

3% Input: 

3% 

1* (AL) = interrupt vector code 

5% BX:DX = address of input buffer 

3% 

3* Output: None 

™ 

J ENG 2 a a RIESE SEIU EER DEIR AIEEE 


SET_BUFFER_ADDRESS: 


CALL FIND_VECTOR ; IDENTIFY WHICH INPUT BUFFER IS BEING 
: ; SPECIFIED 

JNC SET_BUFFER_ADORESS_1 ; VALID IDENTIFIER 

JMP BIOS_ERROR ; ERROR - INVALID BUFFER IDENTIFIER 


1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 
1628 
1629 
1630 
1631 
1632 
1633 
1634 
1635 
1636 
1637 
1638 
1639 
1640 
1641 
1642 
1643 
1644 
16485 
1646 
1647 
1648 
1649 
1650 
1651 
1652 
1653 
1654 
1655 
1656 
1657 
1658 
1659 
1660 
1661 
1662 
1663 
1664 
1665 
1666 
1667 
1668 
1669 
1670 
1671 
1672 
1673 
1674 
1675 
1676 
1677 
1678 
1679 
1680 
1683 
1662 
1683 
1664 
1685 
1666 
1687 
1686 
1689 
1€90 
169% 
1692 
1693 
1694 
1695 
1696 
1697 
1658 
1699 
1700 
170) 
1702 
1703 
1704 
1705 
1706 
1707 
1708 
1709 
1710 
1731 
172 
1713 


048C 
04ac 


0490 
0492 
0494 


0497 
0497 
0499 
0498 
0450 


OSSF 
O49F 


“Of 40 


Of As 
0446 
OuAS 


OS AC 


O440 
OGAF 
0461 


0485 


04B7 


O4Bs, 
O4BI 
O4Br 


0409 
04C) 


04C3 
06C3 
04C6 
046C8 


04cB 
o4cB 


O4CF 
04D1 
04D3 


O4D6 
0406 
0408 


D4DA 
o4pc 


O4DF 


OoDF 
O4E2 


Q4E4 
O4ES 
QSEC 
O4FO 
O4F3 
OGF6 


O4FA 
OGFA 
OGFF 


83 


75 
Bo 
ES 


OB 
75 
8B 
6B 


FA 


83 


75 
BO 
Eg 


0B 
7s 


BO 
E9 


BS 
8E 


89 
89 
89 
BA 
42 
8&9 


cé 
80 


109 


7D 62 00 


o5 
os 
0300 R 


cs 
04 
ol 
og 


55 04 
5D 66 
4D 08 
Cece R 


OB 
OF 
7D CE 04 


09 


029A R 


O3E4 
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SET_BUFFER_ADDRESS_1: 
chp RORD PTR [DI]. INTERRUPT_VECTOR+2,0 3 IS THERE AN 
; INTERRUPT HANDLER FOR THIS TYPE OF 
i INPUT? 
JNE SET_BUFFER_ADDRESS_2 3 YES, CONTINUE 
MOV AL,»RC_. INVALID_' VECTOR 3 INDICATE INVALID BUFFER TYPE 


JMP BICS_ERROR 


SET_BUFFER_ADDRESS_2: 


oR Cx,CX ; IS THIS A ZERO LENGTH BUFFER? 

JNZ SET_BUFFER_ADDRESS_3 3 NO, CONTINUE 

Mov Dx,CX 3 YES, ASSUME NO BUFFER WAS SPECIFIED 
HOV BX.CX 


SET_BUFFER_ADDRESS_3: 
DISABLE INTERRUPTS SOQ WE ARE NOT 


cli 3 
3 DISTURBED WHILE CHANGING THE 
$ BUFFER ADDRESS 
Hov WORD PTR [DI]. BUFFER_ADDRESS,DX 3 SAVE THE ADDRESS 
nov WORD PTR IDI].BUFFER_, “ADDRESS#2,BX 3 OF THE INPUT BUFFEF 
HOV (DI).BUFFER_LENSTH, CX } SAVE THE LENGTH OF THE BUFFER 
CALL RESET_BUFFE®_COUNTS ; RESET THE RECEIVED DATA COUNTS 
sTL ; ALLOW INTERRUPTS TO BE PROCESSED 
OR BX,Bx 3 IS THERE A BUFFER? 
JZ SET_BUFFER_ADDRESS_4 3 NO, CONTINUE 
CMP UDI) MESSAGE_TYFE»HT_SET_SC_OPTIONS 3 1S THIS THE SCREI 
3 CAPTURE BUFFER? 
JNE SET_BUFFER_ADDRESS_4 3 KO, CONTINUE 


CALL WAIT_FOR_POLL_ACK 3 WAIT FOR THE PREVIOUS POLL REQUEST 
i TO BE ACKNOWLEDGED 


nov DX, COMMAND_PORT + YES, INDICATE SCREEN CAPTURE 
nov AL, SCREEN_CAPTURE_COMPLETE ; FROCESSING IS COMPLETE 
OUT DX,AL 


SET_BUFFER_ADDRESS_4: 


JMP BIOS_EXIT ; RETURN TO CALLER 

Page 
1) HEE REE eB 90 aC eS EE IE ELDER EE IE RE A i HE 
i* « 
i* Procedure Name: SEND_MESSAGE * 
i* * 
i* Function: To send a message to the 3274 via the feature bus * 
3% * 
i* Input: bal 
ad * 
Hd (AL) = interrupt vector code - 
al BX:DX = address of message id 
:* (CX) = length of message * 
+* * 
$* Output: None * 
hel * 
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SEND_MESSAGE: 
3 IDENTIFY THE TYPE OF MESSAGE TO BE SENT 


CALL = FIND_VECTOR ; 

JNC SEND_MESSAGE_0 3 VALID MESSAGE TYPE 

JMP BIOS_ERROR } ERROR - INVALID MESSAGE TYPE 

SEND_MESSAGE_0: 

cHP WORD PTR [DIJ.INTERRUPT_VECTOR+2,0 3 IS THERE AN 
} INTERRUPT HANDLER FOR THIS TYPE OF 
3 INPUT? 

JNE SEND_MESSAGE_00 3 YES, CONTINUE 

HOV AL»RC_INVALID_VECTOR 3 INDICATE INVALID BUFFER TYPE 

JMP BIOS_ERROR 


SEND_MESSAGE_00: 7 
3 IS THE HESSAGE LENGTH VALID? 


OR Cx,CX 

JINZ SEND_MESSAGE_1 3 YES, CONTINUE 

HOV AL, RC_PROTOCOL_VIOLATION 3 NO» INVALID. MESSAGE LENGTH 
JMP BIOS_ERROR 


SEND_MESSAGE_1: 
ASSUME ES:FBA_BUFFER 4 ESTABLISH ADDRESSABILITY TD THE BUFFER 


Mov AX,FBA_BUFFER | ON THE FEATURE BUS ADAPTER 

MOV ES, AX 

nov FEA_MESSAGE_START,DX 3 SAVE ADORESS OF MESSAGE 

HOV FEA _MESSAGE_START42,BX 

HOV FE&_NESSAGE_SIZE,CX ; SAVE LENGTH OF MESSAGE 

HOV AL,LDJ].HESSAGE_TYPE 3 SAVE MESSAGE TYPE 

Nov FEA_MESSAGE_TYPE.AL 

MoV FDA_SEID_VECTOR,DI ; SAVE INTERRUPT VECTOR ADDRESS 
RESTART_SEND_}: 

MOV FEA_TENOINS _OP,O 3 INDICATE HO OPERATIONS ARE PENDING 

OR FEA_STATE,F_READ_PLNOING ; INDICATE READ IS PENDING 
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CALL WATT_FOR_POLL_ACK 3 WAIT FOR THE PREVIOUS POLL REQUEST 
3 TO BE ACKNOHLEDGED 


nov DX,COMMAMD_PORT 3; REQUEST A READ FROM THE 3274 

HOV AL, READ_REGUEST 
OUT DXAL 

RESTART_SEND_2: 
MOV DX, FEA_HESSAGE_START ; SET UP TO TRANSMIT HESSAGE 
Mov FBA_MESSAGE»DX $ TO THE 3274 
MoV DX, FBA_MESSAGE_START+2 
MOV FBA_MESSAGE*2 ,DX 
HOV CX, FBA_MESSAGE_SIZE 
nov FBA_NESSAGE_LENGTH CX 


Call WAIT_FOR_READ i WAIT FOR THE 3274 TO ACKNOWLEDGE THE 
$ REQUEST FOR A READ SEQUENCE 


mov HOR_FLAGS,HDR_F_START i INDICATE START OF MESSAGE 
SEND_MESSAGE_2: : 
Mov CeyFEL SPSE¢SE_LENGTH 3 PICK UP REMAINING HEESAGE LENST 
chp CX,SIZE HOR_DATA 3 WE CAN ONLY SEND 252 BYTES FER BLOCK 
JNA SEND_MESSAGE_3 
nov CX,SIZE HDR_DATA 
SEND_MESSAGE_3: 
SUB FBA_MESSAGE_LENGTH,CX 3 UPDATE REMAININS HESS2GE LENGTH 
JHZ SEND_MESSAGE_4 } THIS IS NOT THE LAST BLOCK OF THE MSG 
OR HOR_FLAGS,HDR_F_END } INDICATE LAST BLOCK OF MESSAGE 


SEND_MESSAGE_4: 
XCHG = CHCL 


Mov HDR_LENGTH,CX 5} PUT BLOCK LENGTH INTO HEADER 
MOV AL, FBA_MESSAGE_TYPE 3; PUT MESSAGE TYPE INTO HEADER 
HOV HOR_TYPE,AL 


XCHG CH,CL 


MOV Bx,DS } SAVE DATA SEGMENT POINTER 

LOS SI, FBA_MESSAGE ; POINT TO MESSAGE TEXT 

LEA DI,HDR_DATA 3 POINT TO DATA AREA IN BUFFER 
cLoO 3 MOVE MESSAGE TO BUFFER 

REP HOVSB 

MOV oS,BxX } RESTORE DATA SEGMENT POINTER 
HOV FBA_MESSAGE,SI 3 UPDATE MESSAGE STARTING ADDRESS 


CALL WAIT_FOR_POLL_ACK + WAIT FOR THE PREVIOUS POLL REQUEST 
3 TO BE ACKNOWLEDGED 


MoV DX,COMMAND_PORT } INDICATE THAT THE BUFFER MAY NOW BE 

nov AL,READ_CONPLETE 3 READ BY THE 3274 

OUT DX»AL 

TEST FBA_STATE»F_DEFERRED_CANCEL 3 SHOULD THIS MESSAGE BE 
; CANCELLED? 

JZ SEND_MESSAGE_5 i NO, CONTINUE 

cMP FBA_HESSAGE_LENGTH,O ; YES, WAS THE ENTIRE MESSAGE SENT 

JNZ SEND_MESSAGE_5 $ NO, CONTINUE 

AND FBA_STATE,NOT (F_READ_PENOING OR F_READ_IN_PROGRESS) 

MOV AL,RC_MESSAGE_CANCELLED 3 INDICATE MESSAGE CANCELLED 

JMP BIOS_ERROR 3 RETURN TO APPLICATION PROGRAM 


SEND_MESSAGE_5: 
CALL WAIT_FOR_READ ; HAIT FOR THE 3274 TO START THE NEXT 
; READ SEQUENCE OR TO SIGNAL END OF 


$ BESSAGE 

TEST FBA_PENDING_OP»F_EXECUTE 3 IS THIS THE END OF THE 
H HESSAGE? 

JZ SEND_MESSAGE_& + YES, THE ENTIRE MESSAGE HAS BEEN 
3 RECEIVED BY THE 3274 

Nov HOR_FLAGS, © ; CLEAR START AND END BLOCK FLAGS 

JP SEND_MESSAGE_2 3 SEND NEXT BLOCK TO THE 3274 


SEND. MESSAGE_6: 
AND FBA_STATE,NOT F_READ_PENDING 3 INDICATE THE READ HAS 
3)COU BEEN COMPLETED 


JMP BIOS_EXIT ; RETURN TO CALLER 


ASSUME ES: NOTHING 


i HAIT FOR THE 3274 TO SEND & START OPERATION COMMAND 


i 


WAIT_FOR_READ PROC NEAR 
WAIT_FOR_READ_}: 


CHP FBA_PENDING_OP,O 3 HAS A START OPERATION COMMAND BEEN 
H RECEIVED? 
JZ HAIT_FOR_READ_} 3 NO» WAIT FOR THE START OP 


TEST FBA_PENDING_OP,F_POR 3 HAS A POHER ON RESET RECEIVED? 
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Jz WAIT_FOR_READ_2 3 HO, CCHTINUE 


POWER ON RESET RECEIVEU - THE READ SEGUENCE HAS EECN CANCELLED 


AND FBA_STATE,NOT F_READ_ PENDING + READ SEQUENCE IS FINISHE 
POP AX } REMOVE RETURN ADDRESS FROM STACK 

Mov AL,RC_POWER_ON_RESET ; INDICATE POWER ON RESET RECEIVED 
JHP BIOS_ ERROR 

_READ_2: 

TEST | FBA_PENDING_OP,F_EXECUTE 3 WAS AN EXECUTE RECEIVED? 

Jz WAIT_FOR_READ_3 3 NO, CONTINUE 


EXECUTE RECEIVED - THE ENTIRE MESSASE HAS BEEN RECEIVED BY 
THE 3274 


JHP WAIT_FOR_REAO_8 ; RETURN TO CALLER 


-READ_3: 
TEST | FBA_PENDING_OP,F_ABORT_E ; WAS AN ABORT TRANSMISSION 
3; RECEIVEO? 

IZ WATT_FOR_READ_4 3 NO, CONTINUE 


ABORT TRANSMISSION RECEIVED - RESTART THE ENTIRE TRANSMISSION 
SEQUENCE 


PoP AX 3 REMOVE RETURN ADDRESS FROM THE STACK 

JHP RESTART_SEND_1 ; RESTART THE READ SEQUENCE 

_READ_4: 

TEST FBA_PENDING_OP,F_ABORT_V ; WAS AN ABORT TO LAST VERIFY 
3 RECEIVED? 

JZ WAIT_FOR_READ_5 ; NO, CDNTINUE 


ABORT TO LAST VERIFY RECEIVED - RETRANSMIT THE ENTIRE MESSAGE 


AND FBA_PENDING_OP,NOT F_ABORT_V ; CLEAR START OP STATUS 
POP AX 3 REMOVE RETURN ADDRESS FROM THE STACK 
IMP RESTART_SEND_2 3 RETRANSMIT THE MESSAGE 


WAIT_FOR_READ_5: 


TEST FBA_PENDING_OP,F_ERROR ; WAS AN ERROR RECEIVED? 
JZ RWAIT_FOR_READ_6 3 NO, CONTINUE 


ERROR RECEIVED - INDICATE FROTOCOL VIOLATION FOR THE MESSAGE 


ANB FBA_STATE,NOT F_READ_PENDING ; READ SEQUENCE IS FINISHE 
Pop AX 3 REMOVE RETURN ADORESS FROM THE STACK 
MoV AL,RC_PROTOCOL_VIOLATION ; INDICATE PROTOCOL VIOLATION 
JHP B1IOS_ERROR 3 RETURN TO APPLICATION PROGRAM 


WAIT_FOR_READ_6: 


WAIT_FOP 


WAIT_FOR 


TEST FBA_PENDING_OP,F_CAHCEL ; DID THE USER REQUEST TO CANCE 
H THIS MESSAGE 
JZ WAIT_FOR_READ_8 3 HO, CONTINUE 


THE APPLICATION PROGRAM CANCELLED THIS MESSAGE 


clr 3 INSURE NO INTERRUPTS OCCUR WHILE 
3 CHANGING STATE FLAGS 
AND FEA_PENDING_OP,NOT F_CANCEL 4 INDICATE CANCEL PROCESSED 


TEST FBA_STATE,F_READ_IN_FROGRESS ; IS THE MESSAGE ALREADY 
i BEING TRANSMITTED TO THE 3274? 


JZ WAIT_FOR_READ_7 ; NO, THE MESSAGE CAN BE CANCELLED 
CMP FBA_MESSAGE_LENGTH,O ; HAS THE KHOLE MESSAGE ALREADY 
i SEHD TO THE 3274? 
JZ WAIT_FOR_READ_7 3 YES, THE MESSAGE CAN BE CANCELLED 
OR FBA_STATE,F_DEFERRED_CANCEL } NO, CAN'T CANCEL THE 
STI 3 MESSAGE UNTIL THE ENTIRE MESSAGE HAS 
3 BEEN SENT TO THE 3274 
JMP WAIT_FOR_READ_1 j WAIT FOR THE NEXT START OPERATION 
_READ_?: ’ 
AND FLALS TATE NOT (F_LREAD_ PE: DINGS CP F_LREAD_IN_PROSFESS} 
3 READ SEGUENCE IS FINISHED 
STI 3 ENABLE INTERRUPTS AGAIN 
PoP AX 3 REMOVE RETURN ADDRESS FROM THE STACK 
Mov AL, RC_HESSAGE_CARCELLED ; INDICATE MESSAGE CARCELLED 
JMP EIOS_ERROR 3 RETURN TO APPLICATION PROGRAM 
-READ_&: 
AND FBA_PENDING_OP,NOT F_LREAD 3 YES, CAN COMPLETE READ 
5 SEQUENCE 
RET ; RETURN TO CALLER 


WAIT_FOR_READ ENDP 
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3* Procedure Name: CANCEL_HESSAGE * 
7 « 
3 

3*® Function: To cancel = message waiting to be sent to the 2674 * 
ou * 
3 

3* Input: * 
i” «“ 
36 (AL) = interrupt vector code . 
% * 
» 

3* Output: None * 
el * 
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CANCEL_MESSAGE: 
CALL FIND_VECTOR 3 IDENTIFY WHICH MESSAGE IS BEING 
' SPECIFIED 
JNC CANCEL_MESSAGE_2 3; VALID IDENTIFIER 
JMP BIOS_EXIT 3 ERROR - INVALID MESSAGE IDENTIFIER 


CANCEL_MESSAGE_1: 
TEST  FBA_STATE,F_READ_PENDING 3 IS A READ REQUEST PENDING? 


JZ CANCEL_MESSAGE_2 ; NO, IGNORE CANCEL REQUEST 

CMP DI,FBA_SEND_VECTOR 3 IS THIS MESSAGE STILL BEING SENT? 
JNE CANCEL_MESSAGE_2 5 NO, IT WAS ALREADY SENT TO THE 3274 
OR FBA_FENDING_OP,F_CANCEL i YES, INDICATE THAT THE USER 


Hy WANTS TO CANCEL THE MESSAGE 
CANCEL _MESSAGE_2: 
IMP BIOS_EXIT + RETURN TO CALLER 


INCLUDE NOSPAPI3.ASM 
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3* 

i* Procedure Name: MODIFY_XLAT_IN 

3 

i® Function: To modify the inbound keyboard translation table 
A 

3* Input: 

+* 

3% (CH) = 3278/3279 relative key number 

% (CL) = 3278/3279 keyboard case : 
+* (DH) = Fersonal Co=puter keyboard scan code or BIOS function code 
5” (DL} = Personal Computer keyboard case 

‘* 

3* Output: 

sa 

38 (AL) = error code if parameters are invalid 

3a cr = 0 if parameters are valid 

5% 1 if parameters are invalid 

3% 
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MODIFY_XLAT_IN: 
CALL = MOD_XLAT_IN } MODIFY KEYBOARD TRANSLATION TABLE 


Jc MOODIFY_XLAT_IN_1} 

JMP BIOS_EXIT 3 PARAMETERS WERE VALIO 
MODIFY_XLAT_IN_1: 

JMP BIOS_ERROR 3 PARAMETERS WERE INVALID 
J 0 EHC III IEEE IGE AEE AE IGE REM 
3x 
3* Procedure Name: MODIFY_XLAT_OUT 
3% 


b* Function: To modify the outbound keyboard translation teble 


3* Input: 

7* 

7* (CH) = encoded keystroke value 

3* (DH) = 3278/3279 relative key number 
* (BL) = 3278/3279 keyboard case 

7H 

** Output: 

hel 

3* (AL) = error code if parameters are invalid 
hal CF = 0 if parameters are valid 

ited 1 if parameters are invalid 
3% 
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MODIFY_XLAT_OUT: 


CALL  -MOD_XLAT_OUT ; MODIFY KEYBOARD TRANSLATION TABLE 

Jc MODIFY_XLAT_OUT_1 

JMP B10S_EXIT } PARAMETERS WERE VALID 
MODIFY_XLAT_OUT_I: 

JMP BIOS_ERROR 3 PARAMETERS HERE INVALIC 
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7* 
3® Procedure Name: QUERY_KEYBOARD_IDENTIFIER 
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0694 


Fo 
74 


BO 
€B 


8D 
OA 
74 
8D 
FE 
7 
80 
FE 
74 
80 
FE 
74 


F9 


c3 


0000 R O} 


90 


OOOF R 


0020 R 


0031 R 


0062 R 


NOAMANHAAHANHNANAAANNAHNDAAAANANANHAANAAANAAANNHAANAAANANANAHANANAGDANANANAN gGgAnnanaAnannnana 
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3% Fumction: To return the identifier of the current keyboard 
3” translation table 

3” 

3% Input: None 


3m 

3* Output: 

yu 

3” BX on stack = keyboard translation table identifier 


3 


Mrrrtrrevertitittr tte CC e oO Eat aldol hclielalbabalall 


QUERY_KEYBOARD_IDENTIFIER: 


CALL GUERY_KEYBOARD_10 ; GET KEYBOARD TRANSLATIGHN TAELE ID 
“Mr EOS _EXIT 1 FETVRN TO CALLER 


PEREK SOK REE ARERR HERE DHHEE AT OES oe eB te OB IE DE DE OE HEE BEE DE BE BE a BE BE EOE HE IE EE ne 


$% 
3% Procedure Hame: FINO_VECTOR 

i] 

$® Function: To find an interrupt vector 

5* 

3® Input: 

3% 

al (AL) = interrupt vector code 

1% 

3% Output: 

5® 

3” (AL) = error code if interrupt vector code is invalid 

ial (OI) = address of interrupt vector 

7” CF = 0 if interrupt vector code is valid 

3* 1 if interrupt vector code is invalid or the feature 
thal bus adapter is incperative 

3 


Prerrrrrrrrrretrrriyit trier errr tro oer E LL LLL LLL LL lll alailelalaialaltll 


FIND_VECTOR PROC NEAR 

TEST FBA_STATE »F_FBA_NOT_OP 3 IS THE FEATURE BUS ADAPTER 
; OPERATIONAL? 
‘ 


JZ FIND_VECTOR_1 3 YES, CONTINUE 

nov AL,» RC_FBA_NOT_OP ; NO, INDICATE FBA IS INOPERATIVE 

JMP FIND_VECTOR_2 3 RETURN TO CALLER 
FIND_VECTOR_}: 

LEA DI,DATA_XFER_VECTOR + SET UP PROPER INTERRUPT 

OR AL, AL ; VECTOR ADDRESS 

Jz FIHD_VECTOR_3 

LEA DI,SCREEN_CAPTURE_VECTOR 

DEC AL 

Jz FIND_VECTOR_3 

LEA DI,WRAP_TEST_VECTOR 

DEC aL 

Jz FIND_VECTOR_3 

LEA DI, QUERY_STATE_VECTOR 

DEC AL 

JZ FIND_VECTOR_3 

MOV AL,RC_INVALID_VECTOR 3 INVALID INTERRUPT VECTOR CODE 
FIND_VECTOR_2: 

sTc ; INDICATE INVALID INTERRUPT VECTOR CODE 


FIND_VECTOR_3: 
RET 


FIND_VECTOR ENDP 


NDSP_API ENDP 
NDSPBIOS ENDS 


END 
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APPENDIX D 


pibe IBM Personal Computer MACRO Assembler PAGE Dp-1 
3278/3279 Attachment BIOS End Label 


e000 


ooad 


wee ee es ee tee we wn we we we we ee ee FF we Os ee we wee ee ee wP er we Y wr we we wt OF Oe ee Ot we en ee ee gt me Ewe wr we wt wr we 


BIOS_END LABEL BYTE 


Module Name: NOSPBEND 

Descriptive Name: 3278/3279 Attachment BIOS extension end label 
Cepyright: IBM Corp 1982 

Status: Version 1.00 


Function: This label marks the physical end of the 3278/3279 
attachment BIOS extension 


Notes: 
Dependencies: None 
Restrictions: No code or data which is needed by the 3278/3279 
interrupt handlers may follow this module when 
3270ATT is linked together 
Module Type: Program : 
Processor: Assembler 
Entry Point: BIOS_END 
Purpose: See function 
Linkage: None 
Input Parameters: None 
Exit Normal: None 
Exit Error: None 
External References: 
Procedure Invoked: None 
Control Blocks: None 
Messages Issued: None 


Change Activity: None 


NDSPBIOS SEGMENT PUBLIC "°NDSPBIOS' 


PUBLIC SICS_END 
; LAST BYTE IN 3278/3279 ATTACHMENT 


H BIOS CODE 


NOSPBIOS ENDS 


END 


SH Ree Start of Specifications OE ELEM Fe EES ER EAE SEE EE 


SABER HHHEEHEHHHEHE End of Specifications 0 6 EP EE 9 EE DEE EE BE 
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APPENDIX E 


The IBM Personal Computer MACRO Assembler PLGE * E-1 
3278/3279 Attachment Initialization 


1 


9000 
ogoD 


9000 


ee ek ee wt OF ee we ws we we we we ee we ee we wt we ee we we we we we we we we we a oer mee A 7 
- . y ” er Teer a are a a ee eT Ci Ee i ey 


KNORR Kae R Ree eee Start of Specifications ##HHkEN RRR Rte ane 
Module Name: NOSPINIT 

Descriptive Name: 3278/3279 attachment initialization 

Copyright: I8M Corp 1982 

Status: Version 1.00 


Function: To iniitislize the 3278/3279 Attachment Option and the 
3278/3279 Attachzent BIOS extension (interrupt handiers) 


Notes: 
Dependencies: DOS 1.1 or later 
Restrictions: None 
Hodule Type: Program 
Processor: Assembler 
Entry Point: NOSP_INIT 
Purpose: See function 
Linkage: Call 
Input Parameters: 
(DS) = address of DOS Program Segment Prefix 
Exit Normal: 


Purpose: To fix the 3278/3279 Attachment interrupt handlers in 
storage snd return to 00S 


Linkage: INT 27H 
Output: 
{DX) = offset to end of interrupt handler 
Exit Error: None 
External References: 
Procedure Invoked: Hone 
Control Blocks: 


NOSPOCLS - 3278/3279 Attachment Option interfaces 
NDSPUSER - 3278/3279 Attachment BIOS extension interfaces 


Messages Issued: 


1901 - 3278 adapter not operational. 

1902 ~ 3278 keyboard not attached - typewriter assumed. 

1903 - 3278 keyboard not supported by the specified language - 
typewriter assuncd. 

3276 adapter failure - cannot communicate with host 
system. 


1904 


Change Activity: None 


EE ME KES End of Specifications Pe E96 FE 8 aE EAE BE SE 8 ETE BEE HE OE EEL 


SUSTTL WORK AREAS 


INCLUDE NOSFDCLS.ASM 
; INCLUDE WOSPUSER.ASH 
«LIST 


(8G HIGE OHRID IDB BI BE IIR HEEE IB EIGER RIE EE GOES ESF 


+* IBM PERSONAL COMPUTER DOS PROSRAM SEGMENT PREFIX 


5 EEE I ES EEE DE SOE RRA SPST PRE HEE 


PSP SEGMENT AT 0 


INT20 LABEL BYTE ; INT 26H INSTRUCTION (USE TO RETURN 


3 TO DOS) 
PSP ENDS 


4 
95 
% 
97 
98 
99 
100 
10) 
102 
103 
104 
105 
106 
107 
108 
109 
210 
11 
hi2 
113 
114 
1s 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
445 
346 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
1S? 
158 
159 
160 
16) 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
i78 
179 
180 
181 
182 
183 
164 
185 
186 
187 


9000 
0072 
0072 
0090 
0090 
coco 
oooo 
0000 67? 
-0001 006 
= 0080 
oan2 
ooo2 38 
19 
OD0A 02 
00 
ool2 71 
19 
OOlA 2 
oo 
oo22 38 
64 
002A 02 
00 
0032 63 
19 
OO3A 02 
oa 
0042 
o042 38 
19 
004A 02 
00 
a052 7) 
19 
an5A 02 
00 
0062 36 
64 
O06A C2 
Pie) 
og72 63 
19 
On7A G2 
00 
= a00A 
= 900D 
o082 31 
za 
61 
72 
6F 
a9 
OoAé6 OD 
OoA9 FY 
20 
6B 
72 


52 


OB 


2B 


06 


56 


06 


28 


06 


52 


OB 


30 
32 
61 
6E 
65 
6E 
24 
30 
32 
79 
20 


123 


O5 


07 


GA 


07 


os 


o7 


oF 


oc 


05 


o7 


OA 


07 


05 


07 


OF 


oc 


31 
37 
70 
6F 
72 
61 


32 
37 
62 
6E 


1A 


oo 


1A 


60 


6B 


oo 


1s 


60 


20 
38 
74 
74 
6) 
6c 


20 
38 
6F 
oF 


4,641,262 


5 PCJ E 0 6 98 6 9-9 9-98 9 2 a 2 0 
3* 

+ DATA AREAS USED BY THE ROM BIOS ROUTINES 

7* 

; 


9 Eh OE 0 He 96-26 96-2 6 9 26 $96 9 9G 9G DE-DE DE EE 36 HEIDE 96 9 DE BE 4 DEI Bt 9 ERE Di 98 SE 9 8 6 SE Ee a a EE 


ROMDATA SEGHENT AT 40H 


ORG 72H 
RESET_FLAG OW 3 + WORD=1234H IF KEYBOARD RESET UNDERWAY 
ORG 90H 


PARMS_6845 DB 64 DUP[?) ; CRTC PARAMETERS SET BY MODE COMMAND 


ROMOATA ENDS 


5 960 Ee 36 6 0 Be a 90 Se 9 2 9 9 Ee EE EE 
3 
* OATA AREAS 


cet tty er rrtttT tt 9 IEF 9 9 IE Be FE IE ee A SDE OE JAE DE HE DEE Ee (RE BE 9 EE IE EE BG OE SE 2 EE EE aE 


INITDATA SEGMENT ‘NDSPINIT® 

KB_ID DB 2 3 KEYBOARD IDENTIFIER 

STATUS OB ) 3 STATUS BITS 

ST_FBA_NOT_OP EQU 80H Hy FEATURE BUS ADAPTER NOT OPERATIONAL 


3 6645 CFT CONTROLLER PARAMETERS FOR 3278 DISPLAY 


PARMS_3274 LABEL BYTE 


on 3£H,26H,2BH,05H,1AH,O0H,1S5H»19H 3 40x25 TEXT MODE 
DB « 02H,07H,06H,07H,00H,00H,00H,00H 

03 71H, 50K,57H,0AH,1AN,00H,19H,19H } 80x25 TEXT MODE 
ca 02H,07H,06H,07H,00H,00H,00H,00H 

cB 35H,28H,2BH,054,6BH,00H,64H,»64K 3 GRAFHICS MODE 

pB 02H,01H,06H,07H,00H,00H,00H, 00H 

DB 63H,50H,52H,O0FH,19H,00H,19H,16H 3 60x25 MONOCHROME 
DB 02H, 00H; OBH,OCH,00H,00H,0O0H,O0H 


; 6845 CRT CONTROLLER PARAMETERS FOR 3279 DISPLAY 


FARMS _So7% LABEL BYTE 


DS 38H, 26H» 2BH,O5H,1AH, 001,351, 5H § 40x25 TEXT MOLE 
08 02H,O7H,06H,07H,OOH,OOH ,OOH, COH 
OB 71H,50H,56H,0AH,1AH,OOH,19H,19H 5 SOxZS TEXT MODE 
OB 02H,07H,06H,07H,00H,00H,O0H, 00H 
oB 36H,26H,2BH,0O5H,6BH,OOH,64H,64H 3 GRAPHICS MODE 
OB 02H,O1H,06H,07H,00H,0O0H,00H,COH 
os 63H,50H,52H,OFH,19H,00H,29H,18H 3 S0x25 MONOCHROME 
DB 02H, ODH,OBH,0CH,00H,00H,00H,DOH 

5 ERROR MESSAGES 

LF EQU OAH LINE FEED CHARACTER 


cR EQU ODH CARRIAGE RETURN CHARACTER 


MSG_ADAPTER_NOT_OP op ‘1901 3278 adapter not operational.’ 


DB CR,LF,*$' 
MSG_HO_KEYBOARD OB ‘1992 ~ 3278 keyboard not attached' 


168 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
20} 
202 
203 
204 
20S 
206 
207 
208 
209 
210 
2z1 
212 
213 
214 
215 
216 
217 
218 
21¢ 
220 
22) 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
242 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
2668 
269 
270 
27) 
272 
273 
274 
275 
276 
277 


20 
68 
OOCA 26 
6s 
72 
6D 
OOFO oD 
O0=3 33 
20 
6B 
72 
20 
72 
79 
0109 74 
65 
64 
75 
O11F 20 
65 
72 
6D 
0135 oD 
0138 31 
20 
61 
72 
7s 
63 
20 
0150 63 
69 
77 
6F 
73 
O1l7A OD 
0170 
0000 
6000 
0040 
0000 
oo0c 
ooo 
0000 
e000 
= 9001 
gqoao0 
0000 
goad 


61 
65 
ra) 
77 
20 
65 
OA 
39 
33 
65 
64 
73 
74 
20 
68 
63 
20 
6) 
2D 
77 
20 
65 
OA 
39 
33 
64 
20 
72 
61 


6F 
63 
69 
73 
74 
DA 


74 
64 
20 
72 
61 
64 
24 
30 
32 
79 
20 
75 
65 


5 
69 
6c 
67 
20 
72 
61 
64 
24 
30 
32 
61 
66 
65 
6E 


60 
61 
74 
74 
65 
24 


63 


70 
65 
75 


2D 
20 
61 
74 
6F 
62 


70 
65 
67 


70 
65 
75 


20 
20 
65 
6c 
20 
74 


te 
20 
68 
79 
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DB ¢ - typewriter assumed.’ 


DB CR,LF,’¢S* 
MSG_INVALID_KEYBOARD DB ‘1903 - 3278 keyboard not supported ty 


’ 


DB ‘the specified language’ 
DB ' - typewriter assumed.’ 


DB CR,LF,'$' 
HS&_FBA_NOT_OP DB '1904 - 3278 adapter failure - cannot 


DB ‘communicate with host system.’ 


os CRLF, 'S* 


IRITOATA ENDS 


eae ae 
il > 
hal STACK AREA USED BY INITIALIZATION ROUTINE * 

. 


3% 
3 
5 EMM I EE EE EH t betehd 


[ARAN AENEAN ENR U RE renee HE Re RENN RMN M EHR E NEE ES REET 


94s E90 EE EE AEE REE EAT OE 


INITSTCK SEGMENT PARA STACK *STACK’ 
OW 32 DUPL?) 


INITSTCK ENDS 


WN EBA O IOS 
n 


, 
* 


90 907 98 8 6 9 SE 900 I Re AE EE EL 
3% 
i* DATA AREAS WITHIN OTHER MODULES 
7* 
Mae REO HEIOP AERA BRIAR A AIGA III IAI II 
NDSPBIOS SEGMENT PUBLIC ‘NDSPBIOS' i 3276/3279 ATTACHMENT BIOS CODE 
EXTRN NOSP_COPYRIGHT:BYTE $ COPYRIGHT NOTICE . 
EXTRN  NOSP_INT:FAR 3 INTERRUPT HANDLER FOR 3276/3279 


3 ADAPTER 
EXTRN NDSP_API:FAR 3 INTERRUPT HANDLER FOR 3278/3279 
i INTERFACE SOFTWARE INTERRUPTS 
EXTRH BIOS_END: FAR ; END OF 3278/3279 ATTACHMENT BIOS 


NDSPBIOS ENDS 
BIOSDATA GROUP BICSDATA_KEYBOARD ,BIOSDATA_FBA 


BIOSDATA_KEYBOARD SEGHENT PUBLIC 'HOSPEIOS* } KEYBOARD BIOS DATA AREAS 
EXTRN XLAT_TABLES:5YTE i KEYBOARD TRANSLATION TABLE 
EXTRN XLAT_TABLES_ENO:BYTE 3 END OF KEYBOARD TRANSLATION TABLE 


BIOSDATA_KEYBOARD .ENUS 


BIOSDATA_FBA SEGMENT PUBLIC 'NOSPBIOS' ; FEATURE BUS ADAPTER DATA AREAS 
EXTRN FBA_STATE:BYTE i FEATURE BUS ADAPTER STATE 
F_FB&_NOT_OP EQU O1H H FEATURE BUS ADAPTER NOT OPERATIONAL 


BIOSDATA_FBA EHDS 
TABLES SEGMENT PUBLIC ‘TABLES’ 3 KEYBOARD TRANSLATION TABLES 
EXTRN  XLAT_TABLES_PTR:KORD 3 ARRAY OF POINTERS TO TRANSLATION 


i TABLES 
EXTRN RPG_TABLE:KORD i; TRANSLATION TABLE UPDATES FOR AN RPQ 


TABLES ERIS 


SUBTTL Initialize the 3278/3279 Attachment 


278 
279 
2e0 
261 
262 
263 
284 
285 
286 
287 
288 
289 
290 
29) 
292 
293 
294 
298 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
31 

B12 
313 
314 
315 
316 
317 
316 
319 
320 
321 

322 
323 
324 
325 
326 
327 
328 
329 
330 
332 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
3468 
349 
350 
351 
382 
353 
354 
355 
356 
357 
358 
359 
360 
361 

362 
363 
364 
365 
366 
367 
368 
369 
370 


poo0 


oo00 


0000 
0003 
0006 


oo99 
oo0c 
ODE 
00%] 
0014 


0017 
0017 
0018 


6019 


0019 


0019 
ODA 


OOlF 
oc2o 
gcce 


0023 
0026 
oo2e8 
Oo2Aa 
eoec 
OO02E 
0032 


0033 


0934 


0035s 


EB 
E6 
E8 


E6 
72 
E6 
E6 
E6 


5A 
cB 


127 


CO19 R 
0035 R 
00Cé6 R 


0940 R 
o9 

O10E 
OIGE 
0166 


nauxawD 


06 GO01 R 27 


D2 


ita 
BS 

bo 

04 

Ee 

Ce oo00 £ 
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HDSPINIT SEGHENT ‘NOSPINIT' 

3 ew PUTT ETETTPTTENITTTTET TTI TTT Ete Tt TLL LL LLL Llib dehbaalabialalel 
3H 

i* Procedure Name: NDSP_INIT 


i* Function: To initislize the 3276/3279 Attachment Option and 
had interrupt handlers 


3® Input: 


ba (CS) = address of NOSPINIT segment 


i* (DS) = address of DOS Program Segment Prefix 
i* 

3* Output: 

i* 

3% {DX) = offset to end of interrupt handler code 
7% 


408209696 98969169020. 


NDSP_INIT PROC FAR 


ASSUME CS:NOSPINIT 
CALL  SETUP_EXIT 
CALL INIT_VECTORS 
CALL _INIT_6845 


SET UP FOR RETURN TO DOS 

INITIALIZE INTERRUPT VECTORS 

INITIALIZE THE PARAMETERS FOR THE 68 
DISPLAY PROCESSOR 

CALL BASIC_ASSURANCE_TEST i TEST 327873279 ADAPTER 


Jc INIT 1 3 ADAPTER IS NOT INSTALLED 
CALL INIT_ADAPTER ; INITIALIZE 3278/3279 ADAPTER 
CALL  INIT_XLAT ; INTIIALIZE KEYBOARD TRANSLATION TABL 
CALL EMABLE_INTERRUPT ; ENABLE INTERRUPTS FROM THE 3278 
; ADAPTER 
; RETURN TO DOS AND LEAVE THE INTERRUPT HANDLER RESIDENT 
INIT_1: 
PoP px RETRIEVE END OF PROGRAM OFFSET 


RET RETURN TO DOS 
ROSP_IHIT ENOP 


SUaTTL Set up for the return to DOS 


$M EAE aE A I a a ee IE EH EEE EAE IEE EET BE DED 


3" * 
3* Procedure Name: SETUP_EXIT * 
i i 
$* Function: To set up for the exit from the initialization routine = + 
* back to DOS 
hed * 
3® Input: . 
5” * 
3* {DS) = address of Program Seanent Prefix * 
;™ * 
3# Output: * 
* * 
al return instruction in the PSP set to INT 27K id 
3* address of return instruction put on the stack * 
i* offset of end of interrupt handler code put on the stack * 
Lied > 


5 3 0 2 CE i EEE IE EEE EEE EEE EE 
SETUP_EXIT PROC NEAR 


ASSUME OS:PSP 


PoP Bx ; SAVE SUBROUTINE RETURN ADDRESS 

MoV INT20¢1,27H 3 CHANGE RETURN INSTRUCTION TO INT 27H 
FUSH os 3 FUT ADDRESS OF INT 27H INSTRUCTION 
xOR DX ,OX 3 ON STACK 

PUSH Dx 

HOV Dx,SEG BIOS_END i; PUT OFFSET TO END OF INTERRUPT HANDLEF 
ROV AX,DS i Oi STACK 

SUB DX, AX 

KOV CLL 

SAL DX,CL 

AOD DX,OFFSET BIOS_END 

PUSH Dx 

PUSH BX PUT SUBROUTINE RETURN ADDRESS BACK 


3 
3 ON STACK 
i 


RET RETURH TO MAINLINE ROUTINE 


ASSUME OS:NOTHING 
SETUP_EXIT EMOP 


SUBTTL Initialize 3278/3279 Attcchnent interrupt vectors 


371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
3B 
382 
363 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
40} 
402 
403 
404 
405 
406 
407 
408 
409 
410 
41) 
ate 
413 
414 
415 
416 
417 
418 
419 
420 
42) 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
4a) 
442 
443 
444 
445 
446 
447 
448 
449 
459 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
46) 
462 
463 
464 
465 


0035 


0035 
0038 
OO3A 


003D 
OO3F 
ob4) 


0043 


0046 
0048 
GOGA 


o04c 


004D 


o04D 


004D 
0050 


0052 
0055 


0056 
0059 
DOSA 
oose 


OOS5E 
0061 


0063 
9066 
0068 


0069 
006B 
0060 
0070 
0071 


0073 
0076 
0079 


0078 
OO7E 
008) 


BA 
gE 
BA 


Bo 
B4 
co 


BA 


BO 
BS 
cb 


c3 


BA 
ee 


BA 
EC 


BA 
Ec 
3c 
74 


BA 
SE 


BA 
BO 
EE 


33 
8B 
BF 
FC 


129 


---- R 
DA 
0000 E 


OA 
25 
21 
0000 E 
50 


25 
2l 


---- R 
DA 


O3ES 


O3E4 


FF 
2E 


---- R 
c2 


D3E4 
oc 


co 
Fa 
0080 


F3/ AB 


BS 
Es 
72 


BS 
E& 
72 


OOFF 
0098 R 
OF 


FFOS 
0098 R 
07 


ere eer eer errr tei Tritt tt tite tee LoL till 


3* 


; 
+e 


939 3 98 0 3 3 I 0 EEA I EEE IE 
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rrerrey rit 


interrupt vector OA initialized for NOSP_IHT 
interrupt vector 50 initialized for NOSP_API 


* 

Procedure Name: INIT_VECTORS ® 
* 

Function: To initialize the interrupt vectors used by the * 
3278/3279 Attachment interrupt handlers i 

a 

Input: None = 
Output: * 
* 

* 

* 

* 


i 26 9 6 EE SRE CE EE aE 


INIT_VECTORS PROC NEAR 


MoV DX,NOSPBIOS ; PICK UP ADDRESS OF BIOS CODE SEGMENT 

HOV DS,»DX 

nov DX,OFFSET NDSP_INT + PICK UP ADDRESS OF HARDWARE 
i INTERRUPT HANDLER 

HOV AL, GAH ; INITIALIZE INTERRUPT VECTOR OA 

HOV AH, 25H 

INT 21H 

MOV DX,OFFSET NOSP_API ; PICK UP ADDRESS OF SOFTWARE 
H INTERRUPT HANOLER 

mov AL, NOSP_INT_CODE ; INITIALIZE INTERRUPT VECTOR 

mov AH, 25H 

INT 21H 

RET ; RETURN TO MAINLINE ROUTINE 


INIT_VECTORS EOP 


FN ee ae ae a Re ea EK tt EEE OR 


5* 
3 
3% 
3% 


3 


Procedure Name: BASIC_ASSURANCE_TEST 


Function: To verify that the 3278/3279 Attachment Cetion is 
operational 


Input: Hone 
Output: 
CF = 0 if the 3278/3279 adapter is installed 
1 if the 3278/3279 adspter is mot installed 


F_FBA_NOT_OP = 1 if the 3278/3279 adapter is installed and 
the feature bus interface is not operational 


7803109600 OIRO IOI 


BASIC_ASSURANCE_TEST PROC NEAR 


ASSUME DS: INITDATA ; ESTABLISH ADDRESSABILITY TO DATA ARE/ 

HOV DX, INITDATA 

HOV DS,DX 

MOV DX,START_OP_MOD ; CLEAR THE START OPERATION MODIFIER 

IN AL,DX 3; REGISTER TO INSURE THAT THE ADAPTEF 
3 STATUS CANNOT BE FF 

MoV DX,STATUS_PORT ; READ THE ADAPTER STATUS - FF INDICATE 

IN AL,DX 5 THAT THE ADAPTER IS HOT INSTALLED 

CMP AL, OFFH 

JE BAT_2 


TEST THE MEMORY ON THE 3278/3279 ADAPTER 


ASSUME ES:FBA_BUFFER ; ESTABLISH ADDRESSABILITY TO FEATURE 
NOV DX, FBA_BUFFER > BUS ADAPTER BUFFER 

hov ES,Dx 

mov DX, COMMAND _PORT 3 INDICATE THE ADAPTER Is NOT . 

Bov AL,RESET_IPL_COMPLETE $ INITIALIZED SO WE CAN ACCESS Th 
OUT BX,AL i FBA BUFFER 

XGR AX AX 3 INITIALIZE THE FBA BUFFER TO ALL ZERC 
MOV DI,AX 

nov CX,(SIZE_FBA_BUFFER)/2 

cib 

RCP STOSH 

nov AX, COOFFH ; TEST EACH BYTE FOR 00 AND RESET THE 
Catt TEST_RAM 3 BYTE TO FF 

Jz BAT_1] 3 MEMORY TEST FAILED 

hov AX, OFF OOH ; TEST EACH BYTE FOR FF AND RESET THE 
CALL TEST_RAN ; BYTE TO 00 

Jc BAT_1 3 MENORY TEST FAILED 
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131 
132 
466 
467 0083 33 C0 20R AX, AX 3; TEST EACH BYTE FOR 00 AND LEAVE THE 
468 0085 E& 0098 R CALL TEST_RAM H NEMORY CLEARED TO ZEROS 
abs oc0a8& 72 00 a 8 ELT_1 3 MEMORY TEST FAILED 
470 
471 OOSA BAT_1: 
472 SOBA FS cic 3} INDICATE ADAPTER IS INSTALLED 
473 c0sB C3 RET 3 RETURN TO MAINLINE ROUTINE 
474 
475 o08c : BAT_2: 
476 e0sC 60 16 0082 R LES DX,MSG_ADAPTER_NOT_OP ; INFORM THE USER THAT THE 
G77 0090 ES O22F R CALL IHFORM_OPERATOR 5; ADAPTER IS NOT INSTALLED 
478 
479 0093 E& O0B3 R CALL FEA_HOT_OP 3 INDICATE THE FEATURE BUS ADAPTER 
4£0 5 H IS NOT OPERATIONAL 
461 
“Be 0096 F9 2Tc j INDICATE ADAPTER IS NOT INSTALLED 
4e3 0097 C3 RET 3 PETURN TO MAINLINE POUTIKE 
484 
485 0098 TEST_RAM PROC HEAR 
486 0098 33 FF XOR 01,01 } START AT BEGINNING OF BUFFER 
487 oo94 BF 0100 MOV CX, SIZE_FBA_BUFFER ; SCAN ALL BYTES IN THE BUFFER 
ass 
489 005D TEST_RAM_1: 
4G0 OO5D 24: 3A 25 CHP AH,BYTE PTR ES:10I) ; IS THIS BYTE COFRELT? 
491 OOA0 75 05 INE TEST_RAM_2 3 HO, MEMORY TEST FAILED 
492 O0OA2 AA sTosB 3; YES, REPLACE IT WITH IHE NEW VALUE 
493 OOAS E2 F& Loop TEST_RAM_} 3 LCOP UNTIL ENTIRE BUFFER IS TESTED 
49% GOA5 FS cic ; INDICATE MEMORY TEST SUCCEEDED 
495 o0a6 C3 RET > RETURN TO CALLER 
496 
497 O0A7 TEST_RAM_2: 
498 DOA? 8D 16 D138 R LEA OX,MSG_FBA_NOT_OP ; INFORM USER THAT THE FEATURE 
499 OOAB EB O22F R CALL INFORM_OPERATOR 3 BUS ADAPTER IS NOT OPERATIONAL 
soo ¥ 
sol OOAE ES 00B3 R CALL FBA_NOT_OP 3; INDICATE FEATURE BUS ADAPTER IS 
502 H NOT OPERATIONAL 
503 
504 OOB1 F9 sTc ; INDICATE MEMORY TEST FAILED 
505 OOoBe C3 RET > RETURN TO CALLER 
506 0083 TEST_RAM ENDP 
507 
508 0083 FBA_NOT_OP PROC NEAR 
509 O00B3 BA ---- R HOV DX, BIQSOATA 1 ESTABLISH ADDRESSABILITY TO FBA 
510 OOB6 &8E C2 HOV ES,DX H STATE FLAGS 
$11 0088 68D 3E 0000 E LEA DI, BIOSOATA:FBA_STATE 
$12 
513 OOBC 26: 80 0D 01 GR BYTE PTR ES:(01}3,F_FBA_NOT_OP ; INDICATE THAT THE 
514 90CO 80 DE 0001 R 80 OR STATUS,ST_FBA_NOT_CP 3 FEATURE BUS ADAPTER IS NOT 
515 ; WORKING 
516 
517 oocs5 C3 RET 3 RETURN TO CALLER 
518 ooce FB4_NOT_OP- ENDP 
519 
520 ASSUME DS:NOTHING, ES:NOTHING 
521 
522 00Cé BASIC_ASSURANCE_TEST ENDP 
523 
524 c INCLUDE NOSPINI2.ASM 
525 c SUBTTL Initialize 6845 Parameters 
526 c 
5c7 ¢ 
528 Cf AR I I Be tee te tee te te te eR EE EE Ie De ae i rete HE Be a He EE UE A oe ee 
529 Cc 4m 
530 C 3# Procedure Name: INIT_6845 
$31 Cc ye 
532 C i* Function: To modify the 6845 display processor parameters so the 
533 Cc ye Personal Computer screen image is correct on both the 
534 c iM 3278 and 3279 display stations 
535 c i” 
536 C 3* Input: 
537 Cc Re 
538 c ie 3278/3279 adapter status flag indicating whether the display 
539 c fe station is a 3278 or a 3275 
540 Cc 5” 
541 Cc 3% Output: 
542 Cc jn * 
543 Cc i interrupt vector 1D changed to point to the parameter area 
544 Cc in used by the MODE command, which is initialized with the 
S45 Cc ie proper set of parameters for this display station 
546 Cc 3 
847 Cc [IEEE HEIIEIEIEE HET REHEARSE AER IIE 
548 c 
549 oocée C INIT_6845 PROC NEAR 
550 c 
551 Cc ASSUME DS:INITDATA,ES:RONDATA 
552 90c6é BA ---- R Cc MOV DX, INITDATA ; PICK UP ADDRESS OF WORK AREA SEGMENT 
553 O0oc9? 8E& DA Cc MOV os,.D0X 
5S4 c 
555 GocB BA ---- R c MOV DX, RCHDOATA ; PICK UP ADDRESS OF ROM WCRK AREA 
556 cS , SEGMENT 
557 GOCE 8E C2 Cc MOV ES,0x 
558 c 


559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 
571 

s72 
573 
S74 
$75 
576 
577 
578 
579 
580 
581 

582 
583 
584 
5a5 
586 
587 
588 
589 
590 
591 

$$2 
593 
594 
595 
556 
597 
596 
599 
600 
601 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
632 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
640 
641 

642 
643 
646 
645 
646 
647 
648 
649 
650 

651 

652 


oo000 
00d3 


ooD4 
ooD8 


ooDA 
eopc 


- BOEO 


GOEG 
GOES 
OOES 
GOES 


QOEB 
OOEO 
OOEF 
OOF4 
OOF6 
OOFS 


QOFA 
OOFC 
OOFE 
0100 


0102 
0105 
0107 
O1OA 


o10D 


O0E 


OIOE 


OLOE 
Orll 


0113 
0116 
0116 


0119 
011B 


o1ic 
OllF 
0121 


0122 
0125 
0127 


01¢8 
0126 
912C 
012E 


013) 
0134 
0136 


0137 
0137 
O134 
0136 
O13E 
O13F 
0141 


133 


BA 0354 
EC 


8D 36 0052 R 
AB 20 


75 04 
2D 36 0062 R 


26: 65 3E 0090 R 


Bg 0020 
FC 
F3/ AS 


8C C2 
BE DA 


26: &D 16 DOSO R 


BO 1D 
B4 25 
Co 22 


BG OF 
co 20 
32 ES 
co 10 


BB ---- E 
8E D8 

BA 0000 E 
E® OL2F R 


BA ---- R 
8E DA 


BA O3E4 
BO OE 
EE 


BO DA 
EE 


BA O3£3 
BO 94 
EE 


BA C3E2 
BO 40 
EE 


BA O3EC 
Ec 

24 OF 

A2 0000 R 


BA O3E3 
BO BS 
EE 


BA O3EO 
Ec 

BA O3E4 
EC 

A& Of 
75 F4 


anana 
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mov 
IN 


LEA 


TEST 
JINZ 
LEA 


MOV_6845: 
LEA 
HOV 
CLD 
REP 


HOV 
MOV 
LEA 
nov 
nov 
INT 


HOV 
INT 
xOR 
INT 


MoV 
HOV 
HOV 
CALL 


RET 


DX, STATUS_PORT 
AL,DX 


SI,PARMS_3278 


AL,ST_3278 
MOV_6845 
SI, PARMS__3279 


DI.PARNS 6845 
CX.32 


MOVSW 


Dx,ES 

DS,Ox 

DX, PARMS_6845 
AL,IDH 

AH, 25H 

2ik 


AH,15 
10H 
AH, AK 
30H 


134 


READ ADAPTER STATUS 


POINT TO PROPER SET OF 6645 
PARAMETERS 


HOVE PARAMETERS TO BIOS DATA AREA 


POINT INTERRUPT VECTOR 1D TO THE 
HEW VIDEO PARAMETERS 


GET CURRENT CRTC MODE 


REINITIALIZE THE 6845 WITH THE NEW 
PARAMETERS WITHOUT CHANGING MODES 


AX,SEG NDS>_COPYRIGHT 3; DISPLAY THE COPYRIGHT MESSAGE 


DS,AX 


OX,OFFSET HOSP_COPYRIGHT 


INFORM_OPERATOR 


3 


RETURN TO MAINLINE ROUTINE 


ASSUME DS:NOTHING ES:hOTHING 


INIT_68465 ENDP 


SUBTTL Initialize 3278/2279 Attachment Option 


TTT TITS TTe TT TT Teer te ee LLL Lol lbh idalbabialale 


3* 


3* Procedure Name: INIT_ADAPTER 


$* Function: To initialize the 327673279 Aitachment Onticn 


* 


3* Input: None 


3* 
3* Output: 
i* 


i* KB_ID = 3278/3279 keyboard identifier 
3% 3278/3279 adapter initialized 


3% 


errrrrrrrrrrrr rT rt Crit i rr rrrii rote L Lot L LLL slaltealahaialabalabaaisiell 


INIT_ADAPTER PROC NEAR 


ASSUME 
mov 
MoV 


MOV 
mov 
OUT 


nov 
OUT 


MOV 
nov 
OUT 


Luleks 
HOV 
OUT 


nov 
IN 

AND 
nov 


HOV 
HOV 
DUT 


INIT_ADAPTER_1: 
nov 
IN 
HOV 
IN 
TEST 
JNZ 


DS: INITDATA 
OX, INITDATA 
0S,DX 


DX, COMMAND_PORT 3 


AL, RESET_ADAPTER 


DX,AL 


AL, DISABLE_HOS 
DX,AL 


DX, CHD_8255 
AL, 94H 
DX,AL 


OX, KB_CTL 
&L, SELECT_ID 
OX-AL 


OX.NDS_KB_IN 
AL, DX 

AL, OFK 
KB_ID,AL 


DX, CnD_8cs55 
AL, OBGH 
DXsAL 


Dx, NDS_KB_IN 
AL,D> 

Dx, STATUS_PORT 
AL,D!. 
AL,S°_KB_IN 
IHIT_ADAPTER_1I 


PICK UP ADDRESS OF DATA SEGMENT 


RESET THE 3278/3279 ADAPTER 


DISABLE THE 3278/3279 DISPLAY 
INTERFACE 


INITIALIZE THE 8255: 


PORT A = MODE 0 INPUT 
PORT B = MODE } OUTPUT 
PORT C = MODE 0 OUTPUT 


SELECT KEYBOARD IDENTIFIER TO BF RFAD 


READ KEYBOARD IDENTIFIER 


INITIALIZE THE 8255: 


PORT A = MODE 1 INPUT 
PORT B = MODE 1 OUTPUT 
PORT C = HODE 1 OUTPUT 


FLUSH 3278/3279 KEYBOARD INPUT 
BUFFER 


653 
654 
65S 
656 
657 
658 
6S9 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
€70 
671 
672 
673 
674 
675 
676 
t77 
678 
679 
680 
661 
682 
683 
684 
ecs 
686 
687 
688 
659 
690 
ool 
692 
693 
694 
€95 
696 
697 
656 
699 
700 
70% 
702 
703 
704 
705 
706 
707 
708 
709 
710 
Fil 
712 
73 
714 
71s 
716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
72? 
728 
729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
735 
740 
74h 
742 
743 
744 
745 
746 


0143 
B146 
0148 


b149 
0145 


o16c 
OLGF 
9151 


0152 
0154 


0155 
0158 


o1s9 
015 
O1SE 
OLSF 
0161 
0163 


0165 


0166 


0166 


0166 
169 


O16A 
16cC 


0160 


O16E 


O16E 


O1GE 
ol7i 


0173 
0176 
0178 


o174 
O17E 


BA 
BO 
EE 


BO 
EE 


BA 
BO 
EE 


BO 
EE 


BA 
ec 


BA 
BO 
ia3 


BS 
BO 
co 


c3 


BA 


BA 
8E 


AQ 
3¢ 
7s 


8D 
es 


135 


Q3E3 
03 


og 


O3E4 
08 


00 
O3E5 


G3E4 
oB 


00 
ol 
50 


oo2l 


---- R 
DA 


0000 R 
OF 
09 


16 OOAO R 
O2eF R 
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Hov Ox, CiiD_8255 

MOV AL,WIT_CBF ; INDICATE HO OUTPUT CHARACTER AVAILABLE 
out DX, AL 3 TO 3278/3279 

MOV AL, SET_INTE_A > EMABLE 3278/3279 KEYBOARD DATA 

OuT DXsfAL 3 AVAILABLE INTERRUPT 

MOV DX, COMMAND _FORT 3 TURN OFF 3276/3279 KEYBOARD CLICKER 
HOV AL, CLICK_OFF 

OUT DXsAL 

mov AL, SERIAL_INT_OFF 3 RESET SERIAL PORT INTERRUPT FLAG 
OUT DX.AL 

nov OX,START_OP_HGOD 3; FLUSH START OP MODIFIER 

IN AL, OX 

nov Bx, Co iu PORT . 

Nov AL, ENAELE_BOS ; ENABLE THE 3278/2279 DISPLAY INTERFAC 
out DX, AL 

hOY AH, FUNC_SET_MCOE 5 PUT THE TERMINAL INTO FON 

mOV AL.» SET_MODE_PC 

Int HOSP_INT_COODE 

RET 3 RETURN TO MAINLINE ROUTINE 


ASSUME 0S:NOTHING 


INIT_ADAPTER ENDP r 
SUBTTL Enable interrupts from the 3278/3279 Attachment Option 


Pr eT PreemnrrnrrerriIse rerio r Oli CLL LLL cdl icd laledlalalaielahiaibeialeals 


* * 
3* Procedure Name: ENABLE_INTERRUPT > 
7* ’ 
3* Function: Enable the hardware interrupt generated by the . 
37* 3276/3279 adapter ’ 
i* > 
3" Input: None y 
™ : 
3* Output: . 
Ad . 
3* harcware interrupt level 2 enabled in the 6259 interrupt ’ 
s* controller > 

’ 


3% 
95 SE RE RE 90 9 6 ab a aE i a 2 EE SE EE SEE 26 962696 038 0 3 LE 26 0 REE EE aE EE REE EEE 


ENABLE_INTERRUPT PROC NEAR 


HOV DX, IMR_8259 3 READ THE CURRENT INTERRUPT MASK 
IN AL, OX i REGISTER VALUE 

AND AL, OFBH } ENABLE HARDWARE INTERRUPT LEVEL 2 
Out DX,AL 

RET ; RETURN TO MAINLINE ROUTINE 


ENABLE_INTERRUPT ENDP 
SUBTTL Initialize the 3276/3279 keyboard translation tables 
PR ahehdeehd SEE RMSE HHH EH HE ME FE IE IE Be AEE HE FF 8 BE EE HE DF Ee gO ME a a a ae a a a aE 
3% 
3® Procedure Name: INIT_XLAT 


3 Function: To select the proper keyboard translation table for 
im use by the 3278/3279 keyboard input routine 


3% Input: 


+* KB_ID = 3278/3279 keyboard identifier 
* XLAT_TABLES_PTR = pointers to keyboard translation tables 


3* Qutput: 

i* 

i* XLAT_TABLES = copy of proper translation tables 
i* 


3909110089018 3B IRB GREER ABR OISOTIII 
INIT_XLAT PROC NEAR 


ASSUME OS:INITDATA 
HOV DX, INITBDATA 3 PICK UP ADDRESS OF DATA SEGMENT 
HOV 0S,DxX 


HOV AL» KB_IO ; PICK UP KEYBOARO IDENTIFIER 
CHP ALLIS } IS THERE A KEYBOARD ATTACHED? 
JNE INIT_XLAT_1} 3 YES, USE THIS KEYBOARD 

LEA DX,MSG_NO_KEYBOARD i INFORM THE USER THAT THERE 
CALL INFORM_OPERATOR + IS NO KEYBOARD ATTACHED 


747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
77 
777 
778 
779 
780 
761 
782 
783 
7B4 
785 
786 
787 
783 
789 
790 
794 
792 
793 
794 
795 
796 
797 
798 
799 
800 
$01 
802 
803 
804 
805 
806 
807 
808 
809 
810 
_ Bil 
B12 
813 
814 
615 
816 
817 
618 
819 
620 
621 
822 
823 
824 
625 
826 
827 
828 
Beg 
a30 
831 


0181 
9183 


0183 
0166 


01868 
0165 


918D 
Ol6F 
Orel 
0193 


0195 
0197 
0196 


0190 


019F 
DIA0 
O1A3 


OAS 
O1a9 
o2ac 


O1A0 
01B0 


O1B4 
0184 


C1538 


0167 
O1E0 
01C2 
o1c7 
O1c9 
orca 
OIcc 


OICE 
O1cF 
0100 


0104 
O1D6 


01D8 


alps 
0108 
o1oc 


Q1ED 
O1E2 


OLES 


Q1E7 
OLE7 
oles 
O1FO 
OlF2 


OLF 
OLF7 
OLFC 
OLFF 


02602 
02602 


0203 
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Bo OF 


BA ----R 
BE DA 


BA ---- R 
BE C2 


DO EO 
DG ED 
DO ED 
32 €4 


8B FO 

8B 84 0000 E 
0B CO 

75 15 

1E 

BA ---- R 
8E DA 

8D 16 O0E3 R 


E& O22F R 
\F 


BE 0078 

8B 84 0000 E 

26: AZ DODO E 
56 

€5 64 0002 E 


26: 80 3E 0002 E 
26: 60 OE 0000 E 


8B BY 0004 E 


OB F6 
7& 03 


E8 0203 R 
5E 
8B BG 0006 E 


OB Fé 
74 03 


EB 0203 R 

8D 36 0000 E 

26: 8B 1E 0900 E 
3B IC 

75 GE 

8B 5C 02 

26: 89 1£ 0000 E 


83 C6 04 
ES 0203 R 


c3 
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HOV 


INIT_XLAT_1: 
ASSUME 
Mov 
nov 


HOV 
HOV 


SAL 
SAL 
SAL 
XOR 


HOV 
HOV 
OR 


JNZ 


PUSH 
mOV 
MoV 
ASSUME 
LEA 
CALL 
Pap 
ASSUME 


MoV 
mov 


INIT_XLAT_2: 
HOV 


FUSH 


mov 
LEA 
LEA 
SUB 
one 
cLo 
REP 


PoP 
PUSH 
Mov 


OR 
JZ 


CALL 
INIT_XLAT_3: 
POP 
HOV 


OR 
JZ 


CALL 
INIT_XLAT_4: 
LEA 
nov 
CHP 
JNE 
MOV 
MOV 
ADD 
CALL 


INIT_XLAT_S: 
RET 


ASSUME 


INIT_XLAT ENDP 


ALLIS 3; USE THE DEFAULT KEYBOARD 

OS: TABLES, ES:BIOSDATA 

DX, TABLES ; PICK UP ADDRESS OF TRANSLATION TABLES 

£S,DX H SEGMENT 

DX, BIOSDATA } PICK UP ADDRESS OF BIOS DATA SEGMENT 

ES,DX 

Ats1 } AX = B*KEYBOARD IDENTIFIER 

ALsl 

ALs1 

4H, AH 

SI,AX ; PICK UP TRANSLATION TABLE IDENTIFIER 

AX,XLAT_TABLES_PTRISI) 

AX, AX ; IS THERE A TRANSLATION TABLE FOR THIS 
; KEYBOARD TYPE? 

INIT_XLAT_2 ; YES, USE THIS KEYBOARD TYPE 

bs ; INFORM THE USER THAT THIS KEYBOARD 

DX,» INITDATA A IS NOT SUPPORTED 

DS,DX 

DS: INITDATA 

DX, MSG_THVALID_KEYEQARD 

INFORM_OPERATOR 

ps 

DS: TABLES 

SI,15"6 } USE THE DEFAULT KEYBOARD TRANSLATION 


AX,»XLAT_TABLES_PTRISI] 3; TABLE 


KORD PTR XLAT_TABLES,AX 7 SAVE KEYBOARD IDENTIFIER 
SI 3 SAVE TRANSLATION TABLE INDEX ADDRESS 


SI,XLAT_TABLES_PTR+21SI} 3 MOVE THE TRANSLATION TABLE 
DI,XLAT_TABLES¢2 ; INTO THE BIOS DATA AREA 
CX,XLAT_TABLES_END 

cx, OI 

Cx,1 


mOVSH 


SI } RETRIEVE TRANSLATION TABLE INDEX 


SI 
SI.XLAT_TABLES_PTR+4[SI} 5; PICK UP ADDRESS OF FIRST 
MODIFICATION TABLE 


k 
SI,SI ; IS THERE A MODIFICATION TABLE? 
INIT_XLAT_3 + NO, CONTINUE 
INIT_XLAT_MOD ; YES, APPLY THE MODIFICATIONS 
SI 3 RETRIEVE TRANSLATION TABLE INDEX 


SI,XLAT_TABLES_PTRe61SI} 3 PICK UP ADDRESS OF SECOND 
i MODIFICATION TABLE 

$I,SI 3 IS THERE A MODIFICATION TABLE? 

INIT_XLAT_4 3 NO, CONTINUE 


INIT_XLAT_MO0 1 YES, APPLY THE MODIFICATIONS 


SI,RPQ_TABLE } SEE IF THE RPQ TABLE APPLIES TO THIS 
BX,WORD PTR XLAT_TABLES i KEYBOARD 

BX,WORD PTR [SI) 

INIT_XLAT_5 3 NO, SKIP THE RFQ TABLE 


BX, WORD PTR [S1+#2] 5 YES, CHANGE THE TRANSLATION TABLE 

WORD PTR XLAT_TABLES,»BX ; IDENTIFIER TO THE RFQ TABLE 
i IDENTIFIER 

SI.4 3 POINT TO START OF RPQ MODIFICATIONS 

INIT_XLAT_MOD 3 APPLY THE MODIFICATIONS 


3 RETURN TO MAINLINE ROUTINE 


DS : NOTHING »ES: NOTHING 


O22F 
O22F 
0231 


0233 
0234 


0234 


&B 
a8 
74 
8B 
BS 
co 
83 
EB 


83 


BA 
68 
OA 
75 
OB 
74 


BG 
cD 


63 
EB 


c3 


BG 
cD 


c3 


cé 


ec 
5G 
ED 
04 
02 
09 


08 
50 
cé 
EA 


09 
21 


b2 


04 


04 


ol 


03 
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140 


PRAT RARF AERA EHS RNA HBEN HHH HEH Ow me PPPrrrrTerirc Titi litt take clad 
5* 

3“ Procedure Name: INIT_XLAT_MOD 

* 

3® Function: To apply a series of madificstions to the keybosrd 
i* translation tables 

3 

3® Input: 

3m 

3H {SI} = address of modification table 

3* 

3* Output: 

3s 

* translation tables updated 

7 

H 

Mrrrrrrritti tr itriritrtt itr Tit titre Ltt LD ool stabalebaislaeiiebeiaiebield 


a ee ee nd 


INIT_XLAT_MOD PROC NEAR 


INIT_XLAT_MOD_1: } MODIFY INBOUND TRANSLATION TABLE 


nov CX,WORD PTR ISI] 

oR cX,CX + IS THIS THE END OF THE TABLE? 

Jz INIT_XLAT_HOD_2 + YES, END OF INBOUND XLAT TABLE UPDATES 

nov DX,WORD PTR [SI#2] 3 NO, MAKE THE SPECIFIED CHANGE IN 

HOV AH, FUNC_MOD_XLAT_IN + THE INBOUND KEYBOARD 

INT NOSP_LINT_CODE = TRANSLATION TABLE 

ADD $1.4 3 POINT TO THE NEXT TABLE ENTRY 

Jnp INIT_XLAT_MOD_1 3 PROCESS ALL INBOUND TABLE CHANGES 
INIT_XLAT_MOD_2: 

op S144 ; POINT TO FIRST OUTBOUND TABLE ENTRY 
INIT_XLAT_MOD_3: ; MODIFY OUTBOUND TRANSLATION TABLE 

MOV CH.BYTE PTR [SI] 

MOV DX,KORD PTRISI+¢1} 

OR CH.CH ; IS THIS THE END OF THE TABLE? 

JNZ INIT_XLAT_MOD_4 ; NO, CONTINUE 

OR DX.DX 

JZ INIT _XLAT_MOD_5 3 YES, END OF TRANSLATION TABLE UI DATES 
INIT_XLAT_NOD_4: 

HOV AH, FUNC_MOD_XLAT_OUT ; MAKE THE SPECIFIED CHANGE =N THE 

INT NDSP_INT_CODE + OUTBOUND TRANSLATION TABLE 

ADD $1.3 } POINT TO THE NEXT TABLE ENTRY 

JHP INIT_XLAT_MOD_3 3 PROCESS ALL OUTBOUND TABLE CHAN:ES 


INIT_XLAT_MOD_5: 
RET 3; RETURN TO CALLER 


INIT_XLAT_MOD — ENDP 

SUBTTL Utility Subroutines 
Pee eT OT eP TT Prrr TTT rT Ter eemre errr titi it tt LaLa 
3* Procedure Name: INFORM_OPERATOR 


3* Function: To display # message to the system operator 


** Input: 

++ - 

3* (DX) = address of message to be issued 
3" 

i* Output: 

3 

ie AH is unpredictable 

3* 

3 


repre i Tire tirrtrectrrt tenet. tL Lt ts Ts sot ts iiakahelsbalslalehaheleiaheebieieihell 


INFORM_OPERATOR PROC NEAR 


MOV AKD9 ; ISSUE THE MESSAGE 
INT 21H 
RET 3 RETURN TO CALLER 


INFORM_OPERATOR ENDP 


NDSPINIT ENDS 


END NOSP_INIT 
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APPENDIX F 
Personal Computer MACRO Assembler PAGE Fly 
United States EBCDIC Keyboard Translation Tables 
1 HARKER KR MOE ERK Start of Specifications 996 BRE De AE DE gE EEE a aE AE 
4 
1 Module Name: XLATUSE 
i 
} Descriptive Name: United States EBCDIC keyboard translation tables 
5 
3} Copyright: IBM Corp 1982 
i 
+ Status: Version 1.00 
; 
3 Function: Keyboard translation tables for the 3276/3279 U.S. ESCDIC 
H Keyboards 
3 
3 Notes: 
5 
3 Dependencies: None 
3 
3 Restrictions: None 
3 
3 Module Type: Program 
3 
H Processor: Assembler 
3 
3 Entry Point: XLAT_TABLES_PTR 
| 
i Purpose: Array of pointers to keyboard translation tables 
i 
3 External References: 
i 
3 Control Blocks: 
i 
i NDSPXLAT - translation table values 
4 
3; Messages Issued: None 
3 
3 Change Activity: None 
3 
J ACEI aa EM RK MH End of Specifications 9 BE 0 aE DEBE DE RE DE OE EE ER 
SUBTTL Keyboard Selection Table 
3 INCLUDE UNOSPXLAT.ASH 
«LIST 
0000 TABLES SEGMENT PUBLIC "TABLES’ 
iS HEHEHE RIDE I HRERIHE IIIa BA GOEEEEE GHEE EAT BREE AIOE GORE ESS 
3* 
KEYBOARD SELECTION TABLE 
3% 
1 FASB EI RH a Ea EAN REI EIEIO ACAI EDO EI? 
PUBLIC XLAT_TABLES_PTR 
0000 XLAT_TABLES_PTR LABEL WORD 
0000 6000 0000 9000 a000 OW 0000H,0,0,0 3 RESERVED 
0008 0140 0080 R G5FAR Du O140H, TYPEWRITER ,APL,O + APL, NUMERIC LOCK 
oo00 
0010 0150 0080 R OSFAR OW O150H, TYPEWRITER, APL» TEXT § TEXT, NUMERIC LOCK 
O6DC R 
0018 0114 0080 R O7CO R DH O0114H, TYPEWRITER pR8K1036,0 5 RPQ TYPEWRITER 
ooo0 
0020 0160 0080 R 0741 R OW 0160K, TYPEWRITER» AS»0 3 TYPEWRITER: ATTRIB SELECT 
ooo 
0028 0140 0080 R OSFAR DW 01460H, TYPEWRITER »APL»O 3 APL 
0000 ‘ 
0030 0150 0080 R OSFA R OW OLSOH,TYPEWRITER,»APL, TEXT + TEXT 
b4DC R 
0038 0170 0080 R OSFA R DH O0170H, TYPEWRITER» APL»AS > APL, ATTRIBUTE SELECTT — 
0741 R 
0040 0130 0908 R OES2 R DW 0130H,DATA_ENTRY KPO ; DATA ENTRY 2; NUMERIC LOC 
0000 
D0Ga 0120 0908 R O00 0000 DW 0120H ,DATA_ENTRY,0,0 ; DATA ENTRY 1, NUMERIC a 
0050 0110 0080 R 0000 0000 oW OLIOH, TYPEWRITER ,0,9 3 TYPEKRITERs NUMERIC LOC 
0058 06900 0000 oc00 0000 DW 0000H,0,0.06 3 RESERVED 
0060 06130 0905 R OES2 R BR O130H,OATA_ENTRY KP,O } DATA ENTRY 2 
ooco 
0068 0120 0908 R 0000 0000 OW 0120H,DATA_ENTRY,0,0 3 DATA ENTRY 1 
0070 oLl10 0680 R oN00 0000 OW OQ1LIOH, TYPEWRITER, 9,0 3 TYPEWRITER oe 
0078 0110 0080 R CODO 0000 OW OLIOH, TYPEWRITER, 0,0 ; NO KEYBOARD - DEFAULT 
3 TYPEWRITER 


INCLUDE USETYP.ASH ; TYPEMRITER XLAT TABLE 


SUBTTL Typewriter Keyboard 


a9 
90 
91 
$2 
93 
54 
95 
96 
97 
98 
99 
100 
10) 
102 
103 
104 
105 
106 
107 
108 
109 
110 
Mt 
112 
113 
134 
145 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
230 
131 
132 
133 
134 
135 
136 
137 
136 
139 
140 
14) 
142 
143 
144 
145 
146 
147 
148 
149 
iSo0 
151 
182 
153 
154 
155 
156 
157 
158 
159 
160 
161 


1é2 
163 
164 
165 
166 
167 
168 
169 
176 
7k 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
162 


GOSD 


oos0 
OOBA 
0094 
OO9E 
ODA8 
00B2 
dosc 
Oocé 
0000 
Toler 
ODEG 
OOEE 
OOFa 
o1o02 
010C 
0116 
0120 


Ol2A 


0132 
013C 
0146 
0150 
QISA 
0164 
O16E 
0176 
0182 
01ac 
0196 
O1A0 
DAA 
O1BS 
DLBE 
01C8 
01D2 


o1p¢c 


Q1ES4 


OEE 


143 


00 03 
oo 08 
oo oD 
00 12 
00 17 
80 OF 
00 21 
00 26 
OO FE 
00 2F 
00 34 
40 46 
40 4F 
O1 52 
00 4D 
80 3F 
80 44 


00 00 


60 03 
80 08 
80 OD 
80 12 
80 17 
80 OF 
BO 21 
80 26 
00 FE 
80 2F 
00 34 
40 46 
40 4F 
0: 52 
09 4D 
80 3F 
80 44 


oo 00 


40 03 


oo a0 
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ju 


Typewriter Keyboard Translation Table 


Rel hheihebleltdidl iti dil tite LULL ttt ttt Tit Tri TiL tT iit rritTririirirtll 


TYPEWRITER LABEL BYTE 


LOWER CASE 

DB L,41,Ls 2,0, 3,51, SsL, 5 

0B Ly 6,L, 7oLs BL, 951510 

DB Lol1,b,220b513,2514,L515 

OB L»l6,L,L7,L 18 5h519>,L520 

DB L,21,L,22,1,235L,24,L,25 

DB L»26,L,43,U,15,0,SHIFT_LOCK»L,30 
OB L,31,L,32,L533,1,34,L,35 

0B Ly 36,L,37,L,38,0539,1540 

OB U,26.L,28,0,L_SHIFT Us 5151.44 
DB L:45.L546,1,47,L,48,1,49 

oB t,50,1,51,L,52,L,53,0,R_SHIFT 
DB 0,RESET,L,28,C,70,L OR By70,0,0 
DB 0,0,0,0,0+79,U,55,0,CLICK 

OB 0,PAUSE_KEY,0,DEC_INP,L OR B,82,L,83,L572 
DB 1:80-L,75,L.77,0,ALT_SHIFT»L,57 
OB U,61,U,62,U,63,U,64,U,65 

OB U,66,U,67,U,68,0,595C 60 

BB C,61,C,62,0, 0,0, 0 

UPPER CASE 

0B U,41,U,43,U, 3,U, GU. 5 

OB Ur 6,50, 7,U, 8,5U, 950,10 

it) U,11,U,3250,13,U,14,L,15 

os U,16,U,17,U,38,U,19,U,20 

DB U,21,U,22,U,23,U,24,U,25 

OB Ur 2>L,27,U,15,0,SHIFT_LOCK,U,30 
DB U,31,U,32,U,33,U,36,U,35 

DB U,36,U,37,U,38,U,39,U,40 

DB U,27,U,28,0,1_SHIFT,U,52,U;44 
DB Us45»U,465U,47,U,48,U149 

DB U,50,0,51,1,52,U,53,0,R_ SHIFT 
DB 0,RESET,U,2&,.C,70,U OR B,70,0,0 
DB 0, 0,0, 6,C,75,U,55,0,CLICK 

DB 0, PAUSE_KEY.0,0EC_INP.L OR B,82,L,63,L,72 
OB L,60,L,75,L,77,0,ALT_SHIFT,U,57 
cB U,61,0,62,U,63,0,66,U,65 

DB U,66,U,67,U,68,C,59,C,60 

bB C.61,C,62,0, 0.0, 9 


PERSONAL COMPUTER CONTROL CASE 


OB 


0, 0,0, 0,C, 3,0, 0,0, 0 


0; 0,C, 7:59, 0,0, 0,0, 0 


bd 
Aad 
I 
oe 
° 


fe 
~ 
t 
oe 
uw 


ul 
~ 
1 
ut 
uw 


ire 
ad 
1 
r> 
co 


+L 
o 
t 
wi 
°o 


183 
184 
185 
186 
187 
188 
189 
190 
191 
152 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 


205 


206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 

222 
223 
224 
225 
226 

227 
228 
229 
230 
233 

232 

233 
234 
235 

236 

237 
238 
239 
240 

241 

242 
243 
244 

245 
246 

247 
248 
249 
250 
251 

252 
253 
254 
255 
256 
257 
258 
259 
260 
261 

262 
263 
264 
265 
266 
267 
268 
269 
270 
271 

272 
273 
274 
275 
276 


oo 
40 
4D 
40 
40 
40 
40 
te) 
490 
40 
40 
oS 
40 
00 
40 
40 
40 
ao 
00 
00 
oo 
40 
00 
60 
40 
oo 
00 
00 
tie) 
oo 
00 
oo 


bie) 
20 
20 
20 
20 
oo 
20 
20 
20 
20 
00 
00 
20 
20 
20 
oo 
oo 


00 
20 
20 
20 
90 
00 
oo 
60 
oo 
oo 
00 
00 
D0 
00 
00 
00 
00 
00 
00 


oo 
00 
60 
00 
bo 
00 
80 
60 
ao 
ao 
oo 
ao 
40 
40 
40 
40 
oo 
oo 
20 
20 


145 


oc 
00 
i 
14 
16 
19 
28 
1E 
20 
23 
25 
oo 
rc 
2c 


- 
e 


31 
00 
FO 
1c 
on 
00 
00 
oo 
49 
oo 
39 
00 
oo 
00 
00 
00 


2 
os 
07 
OA 
oc 
00 
ll 
4 
16 
19 
oo 
1E 
20 
23 
25 
00 
00 
2c 
2e 
31 
00 
FO 
oo 
oa 
09 
oo 
oo 
ao 
00 
39 
00 
00 
oo 
oo 
oo 


38 
3E 
40 
43 
3B 
4F 
3c 
3F 
41 
44 
00 
36 
3D 
40 
42 
oo 
ic 
38 
30 
40 


oa 


40 


40 


40 


40 


40 


00 


40 


co 


00 


00 


00 


00 


ao 


00 


oo 


20 


20 


20 


20 


20 


oa 


20 


20 


00 


2c 


600 


00 


oo 


ao 


oO 


60 


oo 


oo 


00 


80 


80 


80 


00 


40 


40 


oo 


20 
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DB 


DB 


BB 


BB 


OB 


DB 


8 


oB 


BB 


os 


OB 


DB 


DB 


DB 


DB 


DB 


146 


0, 0,C,212,0, 0,0,14,0, 0 
C,16,0,37,Cs18sC,19,0,20 
Cs21,Cs22 20,2350, 240025 

C2 26,C,43,Cs71.0,SHIFT_LOCK »C.30 
C1310. 32sC,3310, 340,35 
€,36,C+37,C,38,0, 0,0, O 
€,27,C,28,0,L_SHIFT,0, 0.0144 
014550 ,46,0547,C 480549 
€:50,0, 0,0, 0,0, 0,0,R_SHIFT 
O,RESET,C,28,0+ Or0, DO, 0 

0, 0,0, 0,0, 0,C,55,0, 0 

0, 0,0, 0,0, 0,€ OR A,63,C0,73 
C,81,0, 0,0, 0,0,ALT_SHIFT»C.57 
0, 0,0, 0,0, 6,0, 0,0, 0 

0, 0,0, 0,0, 0,0, 6,0, 0 


0, 0,0, 0,0, 0,0, D 


PERSONAL COMPUTER ALT CASE 


pB 0, O:Ay 2rAy BeAy GrAd 5 
DB Ay 6A; Toky Body 9Ay1O 

0B Asli pAy12,A,13.0, 050, 0 

DB Ay 16 A, 17,4, 18,419 54,20 

bB Ae2LoAv22 5A, 23,Ay24 A025 

DB 0; 0,0, 0,0, 0,0,SHIFT_LOCK,A,30 
DB Aa BL yA 32 shy 330k 3404s 35 

DB Ay 360A, 37:4, 3890, 040, 0 

DB 0, 0,0, 0,0,L_SHIFT»0, 0,4,44 
DB RAGE Aa pt GT Bi GB hy ee 

DB As50,0, 0,0, 0,0) 0,0.R_SHIFT 

8 O,RESET,0, 0,0, 0:0) 0,0, 0 

DB 0, 0,0, 0,0, 0,0, 0.0, 0 

DB 0, 0,0, 0,0, 0,0, 0.0, 0 

DB D, 0,0) 0:0) 0,0,ALT_SHIFT»A,57 
DB 0, Dp0, 0,0, 0505 0,0, 0 

0B 0; 0,0) 0,0, 0,0) 040, 0 

DB 0, 050, 0,0, 0,0, 0 

ALT CASE 

DB Ly Lbs 59rL,60+L,61 01162 

DB L635 L164, 1,655 L1665L,67 

DB L168,U,59;U,60,0, Ob, 79 

DB U,59,U,60,U,615U,62 -U,63 

DB U,64,U,65,U, 66 1U,67 10,68 

0B 0; 0:0) OrL»71,0,SHIFT_LOCK.C»59 
DB €560,0.63 0562.0 639064 

DB €.65,0166,0,:6710,68,0, 0 

DB 0, 0,C,28.0,L_SHIFT»O, O,A,59 
DB A160 ,Ar61 sh O62 rhs 630A 64 


277 
278 
279 
260 
281 
282 
263 
284 
285 
286 
287 
z2as 
289 
290 
291 
292 
293 
294 
295 
256 
297 
298 
299 
300 
301 
302 
303 
3046 
305 
306 
307 


306 
309 
310 

311 

312 

313 
314 

315 
316 

317 
318 
319 
320 
321 

322 
323 
324 
325 
326 
327 
3268 
329 
330 
331 

332 
333 
334 
335 
336 
337 
3368 
339 
340 
34} 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
37% 


O3AT 


0356 


03c0 


O3CA 


0304 


O3DE 


OsES 


O3F2 


OUFA 


O40A 


OG1A 


042A 


D434 


044k 


045A 


OGbA 


OG7A 


048A 


0494 


O4AA 


O4BA 


o4ca 


O4DA 


OGEA 


O4GFA 


Q50A4 


OSA 


OS2ek 


OS34 


C544 


O55A4 


G564 


OS7A 


0584 
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0B 
dB 
DB 
DB 
OB 
OB 
DB 


OB 


ENCODED 


OB 


DB 


DB 


0B 


DB 


oB 


DB 


0B 


0B 


OB 


DS 


DB 


OB 


os 


oS 


DB 


0B 


DB 


DB 


DB 


DB 


DB 


OB 


DB 


DB 


DB 
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4,65,4,66,4567,4,68,0,R_SHIFT 
O,RESET,C.28,0,0,C,71,9, 0 

C,81,0, 0,0, 0,0, 0,0, 0 
O,CTL_KEY,O,ALT_KEY,0,SWITCH_MODE,G, 0.1.73 
L»31,C,75,C,77;0,ALT_SHIFT,»L,57 

0, 0,0, 0,0, 6,0, 0,0, G 

©, 0,0, 0,0; 0,0, 0,0, 0 


0, 0,6, 0,0, 0,0, 0 


KLYSTROKE TRANSLATION TABLE 


0. 0,0, G50, 0,0, 5,0, 0,0, 0,0, 0,0, 0 
LslGoLs15:0> 0,0, 0,0, Orle4210, 0,0, O 
0, 0,0, 0,0, 0,0, 6,0, 0,0, 0,0, 0,0, 0 


Os 0,56, 0:0, 0:Ar63,0, 0,0, 0,0, 050, O 


Ly 75sUs26eUs40sU, SoU, SoUs Gol, Bob s40 

Us10;Us11,U, GpUr 13s LsS2ebolZ Ls 53b.54 

Lylels 2oly Bobs Sob, Sols Osby Toby B 

Le Fob) 10,U, 39k 3911445 L,13 50244 Us 54 

U, 3-U,30,U,49,U,47 Us 32 Us 185U, 33 9Us 34 

U,355U,23,U, 36 Uy 3710, 38U1 51 Ur 50 Ur 24 

Uy 25 Up 16 ,Us19,Ur 3h Us 20,Us 22 Ur 48 Uo 17 
U,46,U221,U,45,05 OpLs27,0, 0,0, O,U,12 
Ly phy 30sbr49,L47r Lo 322br18.by332b934 
Le B5sbLo23rLrBOrby37 obo 3BsbsSl pbs 50.b, 24 
Li 2BvbrlGoLr 19 bo Blo by20Ly22rL 48sboI7 
LeGbyLr2lolr4S,Lr41,Urs272U,41,Us 120% 0 
Us 2yUs Fobs26rbo1Grbsyl5rbs28sb142.A028 
L1562A:56eL,57 As OyBAr 070, O10, 0103 0 
Ly58,A,58rbr59,As 59s bp 602A 60 rL161,A62 
Ly O2yAr62 1 L263 Arb 510164 5A: 64 eL O65 Av OS 
L166 A166 rL G7 AsO7 > Lr 682A 68 L 69k EF 
Ly 7O;Ay7OsLo7LpApTh Ls 720As 220 Ly 73 :As 7S 
Ay 20Ay Bos GAs Bode GoAy Teds Brdy F 
Ay1D sAsll As 12 sho BBrbs7osby77 Le 7Bsbo 79 
L,80,L,82,L,62,L,831 184,165, 86 rL 287 


Dy 0:05 0,0, 0,0; Or0, 0,0, 0,0: O10 0 


3 51-55 
3 56-60 
> 61-65 
3 66-70 
3 71-75 
3; 76-80 


61-85 


86-89 


4 00-07 


3 08-OF 


3 10-17 


1 18-1F 


ny 
oa 
1 
fh 
7 


3 30-37 


36-3F 


3 40-47 


48-4F 


50-57 


+ S6-5F 


3 60-67 


3 68-6F 


372 
373 
374 
375 
376 
377 
378 
379 
380 
381 

382 

383 
384 
365 
386 
387 
388 
389 
390 
391 

392 
393 
394 
395 
396 
397 


398 © 


399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
4\h 
412 
413 
4h4 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 

452 
453 
454 
455 
456 

457 
458 
4s9 
460 
46) 
G62 

463 
464 

465 

466 

467 
468 


O59A 


OSAL 


O584 


O5CA 


OSDA 


OS5EA 


OSFA 


OSFA 
OSFE 
0602 
0606 
060A 
OGOE 
0612 
0616 
O6LA 
O61E 
0622 
0626 


062A 
O62E 
0632 
0636 
O63A 
O63E 
6642 
0646 
O64A 
O64E 
0652 
0656 
065A 
O65E 
0662 
0666 
0664 
O66E 
0672 
0676 
O67A 
O67E 
0682 
0686 


068A 


068E 


0691 
0694 
0697 
O69A 
069D 
Q6A0 
O6A3 
ObA6 
ObA9 
O6AC 
ObAF 
06B2 
0685 
O6BS 
OéBB 
OSBE 


cult) 
oo 
00 

oo 

bo 
00 

ize) 

690 

00 

bo 
oo 
oo 
00 
00 
oa 
60 
oo 
oo 
00 
oo 


06 
oo 
oo 
90 
oo 
ie) 
Ls) 
60 
00 
00 
co 
oo 
oo 
oo 
oo 
00 
00 
00 
00 
oo 


00 
00 
ao 
oo 
oo 
a) 
60 
90 
oo 
ile) 
00 
oo 
oo 
oo 
oo 
00 
00 
00 
00 
00 


oo 


oo 
96 


oo 
60 


oo 
oo 


00 
00 


oo 
00 


oo 
00 
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150 
OB 0, 0,0, 0,0, 0,0, 6,0, 5,0, 0,0. 0.0, & ; 
BB 0, 0,6, 0,0, 0,0, 0,0, 0,0, 0,0, O50, 5 3 
DB DB, 0,0, 0,0, 0,0, 0,0, 0,0, 6,0, 0,0, 0 5 
OB 0, 0,04 0,6, O,G, 0,0, DO, O,0s 0,0, 0 > 
o8 0; 0,0, 0,0, 0,0, 0,0, 0,0, 0,0» 0,0, 0 > 
oB D, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0 0,0, 0 H 


INCLUDE USEAPL.ASM 
SUBTTL Modifications F 


5 FEE AE OE AE 96 00 AE Ee BF OE EB eB ae aE 
3* 
;e 
5% 
5* 
3 FEE 3 ESE 0 0-06 ECE AE DE EE Bi 8 EE 


an APL keyboard 


; APL MODIFICATIONS 


or APL Keyboard 


03-67 


06-DF 


EQ-E7 


E6-EF 


FO-F7 


F8-FF 


PerrrrrrrrrrrrrrrTT Tr tr ClO De DL lila 


Hodi fications required to change Typewriter keyboard into 


* 
* 
* 
* 


98 00 E EEE EE EE EE EE EE A OE EE 


APL LABEL WORD 
a7 Inbound translation table changes 
OB NA, 2, 0, 0 3 Remove PF1I-12 from keys 2-13 
DB NA, 3, 0, 0 
BB NA » 4, 0, 0 
bB NA , 5, 0, 0 
bB NA » 6, 0, O 
OB NA, 7, 0, 0 
DB NA > 8 0, 0 
OB NA, 9, 0, 0 
OB NA ,10, 9, 0 
DB NA 11, 0, 0 
o8 NA 512, 0, 0 
08 NA 513, 0, 0 
bB NL »76,PL559 1 Put PF1-12 on outboard keypad 
bB NU ,76,PL,59 
DB NL ,77,PL,60 
OB NU »77,PL,60 
DB NL »78>PL,61 
DB NU ,78,PL,61 
DB NL »79,PL.62 
DB NU ,79,PL,62 
oB NL ,80,PL,63 
oB NU ,80;PL,63 
OB NL »61,PL+64 
OB WU ,81,PL,64 
DB WL ,82,PL,65 
DB HU ,82,PL,65 
0B HL »83,PL,66 
DB NU ,83,PL>66 
oB RL »84,PL,67 
oB NU ,84,PL,67 
DB NL ,85,PL,68 
DB NU ,65,>PL,66 
DB NL »66,PU,59 
DB NU ,56,PU,59 
OB NL s87,PU,60 
DB NU ,»87,PU,60 
ps 0; 0, 0, 0 3 End of inbound table changes 
5 Outbound translation table changes 
OB OBFH,A,14% ; Hove APL ON/OFF to ALT key 14 
DB OBCH,L»76 } Hove PF1-12 to outboard keypad 
DB OBIH+L,77 
DB 052H,1;78 
ish=) OB3H,L,79 
OB 054H,L580 
OB OBSH,L,8L 
OB OB6H,L,82 
DB 0B7H,L»63 
DB OBBH:L»84 
DB OBSH,»L.»85 
DB OBAH, L866 
DB OBBH L167 
is} =) OBCH,O, © 3 Remove PF13-F24 
BB OBDH,O, 0 
bs GBEH,0, 0 . 
DB OBFH,G, 0 


469 
476 
47) 
472 
473 
474 
475 
476 
477 
478 
479 
460 
461 
4862 
483 
484 
485 
486 
467 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
sol 
502 
503 
504 
505 
506 
$07 
508 
509 
510 
Sit 
$12 
$13 
514 
515 
S16 
517 
518 
519 
520 
52k 
522 
523 
524 
525 
526 
527 
526 
529 
§30 
$31 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 
S47 
548 
549 
550 
551 
552 
553 
554 
555 
556 
587 
558 
559 
560 
561 
Se2 


o6cl 
0604 
06C7 
BECA 
eco 
9600 
06D3 
06D6 


0609 


o60C 


060C 
06E0 


O6E4 
O6E8 


O6EC 


O6FO 
O6F4 


O6F8 
O6FC 


0700 


6704 
0708 
o70Cc 


0710 


0714 
0717 
O71A 


071D 
0720 


0723 


0726 
o729 
o72ec 
arer 
0732 
0735 
0738 
073B 


O73E 


0741 


O74) 
Q745 
0749 
0740 


a2 
02 
02 
02 


oo 
06 
60 
60 
oo 
00 
oo 
06 


bo 


4c 
4D 
4E 
oF 


oo 
00 
00 
00 
oo 
oo 
00 
oo 


00 


60 
00 


00 
00 


00 


00 
00 


00 
60 


00 


40 
40 
00 


00 


1A 
1A 
07 


00 
00 


OE 


44 
45 
3B 
3B 
42 
42 
43 
43 


50 


oo 
00 
i) 
oo 


151 


02 
1A 


00 
47 


Fa 


00 
FS 


FS 
oo 


ic 


47 
4? 
46 


60 


oo 
oo 
00 
00 
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OB OCOH.O, 0 

DB ociH,o, 0 

DB OC2H.0, 0 

DB OC3H,0, 0 

ps OC4H,O, 0 

os ocSH,a, 0 

DB OC6H,0, O 

OB OC7H,0, O 

os 000H,o, & 3 End of outbound table changes 
INCLUDE USETXT.ASH H TEXT MODIFICATIONS 


SUBTTL Modifications For Text Keyboard 


[UMMM ne eee Oe EMRE NE RR E EERE HES OMe a re aH EH EO IN HD 


i* 

3* Hodificstions required to change Typewriter keyboard into 

* a Text Keyboard 

3* 

+* Note: the changes for the APL keyboard are also required for 
be the Text keyboard 

5m 


Wrrrrrrrrrrrrcritirrerttrrirrct Cir ir ete LD Does lilies 


TEXT LABEL WORD 


; Inbound translation table changes 
1)-} NL .26,PU, 2 3 Put * on lower case key 26 
oB NU »26,PL,26 +; Put | on upper case key 26 
DB NA ,26, 0, 6 3 Move HOME to ALT/DELETE 
oB NA ,69sPL,71 
DB NL »66, 0,CTL_KEY 3 Move PAJ to lower case of DUP key 
oe NPC,»28, 0» 6 ; Hove MODE SWITCH to ALT/PAL 
oB NA »66, 0,SWITCH MODE 
DB NL ,67, O,ALT_KEY 3 Move PA2 to lower case of FM key 
OB NA 567, 0, 0 
DB NA ,68,PL,26 ; Move RETURN to ALT/INSERT 
OB NL 559,PC,7) ; Swap CURSR SEL and CLEAR 
oB WU 555,PC,72 
os NA ,59,PL,70 
0B 0, 0, 0, 0 3 End of inbound table changes 
; Outbound translation table changes . 
DB O21H,L,26 3; Hove ' to lower case key 26 
DB 081H>,26 ; Move Not Sign to upper case 26 
DB 082H,A,7 3; Move Cent Sign to AlT/key 7 
DB 008H,0, O 3 Remove Backspace 
DB 083K,0, 0 
DB OB8FK,L,14 ; Move TEXT ON/OFF to lower case key 14 
DB CODHA,E8 ; Move RETURN to ALT/INSERT 
o8 OB7H,A,ED 3 Move HOME to ALT/DELETE 
ba O92H,A,!-9 3 Move CURSR SEL to ALT/key 59 
OB O93H,LES 3 Move CLEAR to lower case key 59 
bes OAOH ,Us0-6 3} Hove OUP to upper case key 66 
OB OLIH,L,06 3 Hove PAl to lower case key 66 
oB OA2H,U,67 i Move Field Mark to upper case key 67 
os OABH L937 i Move PA2 to lower case key 67 
0B OO0H,O, DB 3 End of outbound table changes 
INCLUDE USEAS.45M H ATTRIBUTE SELECT MODS 


SUBTTL Modifications For Attribute Select keyboard 


FRM NERK REAR EE ENE RR SN OR HE be ER HEE na MEET I IEE REE TS 
3 + 
7™ 


i” Modifications required to change Typewriter or APL keyboard ’ 
1% into an Attribute Select keyboard ba 
5* + 


7 989008 20 EAE AE OI RESORT 


as LABEL BORD 
5 Inbound translation table changes 
BB NU »76, 0, 0 ; Remove function keys from upper tase 
DB HU 577, O, 0 ; on outboard keypad 
SB NU ,78, 0, 0 
bB NU .79, 0, 0 


563 
564 
565 
566 
S67 
568 
569 
570 
$71 
572 
573 
574 
575 
576 
577 
578 
579 
586 
581 
5ae 
583 
5a4 
585 
586 
587 
588 
589 
590 
591 

592 
593 
594 
595 
5% 
597 
596 
599 
600 
60) 

602 
603 
604 
605 
606 
607 
608 
609 
610 
611 

612 
613 
614 
615 
616 
617 
616 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
648 
649 
650 
651 

652 
653 
654 
655 
656 


0751 
0755 
0759 
0750 
0761 
0765 
0769 
0760 


o771 


0775 
0776 
O778 
O77E 
078} 
0784 
0787 
O78A 


0780 
0790 
0793 


0796 


0799 
079C 


O79F © 


O7A2 


O7AS 
O7A6 
O7AB 
O7AE 
O7B1 
07B4 
O7B7 
O7BA 


07BD 


07c0 


o7C0 
O7C4% 
o7ce8 
o7cc 
o7D0 
O7D4 
0708 
a7pe 
O7E0 
O7E4 
O7E8& 
Q7EC 


O7FO 
O7F4 
O7FB 


O7FC 
0800 


0804 
0808 


os8oc 
0810 


0814 
0818 
o8ic 


* 0820 


0624 
0628 
o62C 
0636 
0834 
0838 


153 


oo 
oo 
oo 
oo 
oo 
oo 
oo 
00 


oo 
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DB NU ,80, 0, 0 

DB NU ,81, 0, 6 

DB NU ,82, 9, O 

DB HU ,83, 0, 0 

DB NU ,84, 0, 0 

DB HU ,85, 0, 0 

DB NU ,86, 0, 0 

BB NU ,87, 6, 0 

bB "0,06, 06, 6 } End of inbound table changes 
Fi Outbound translation table changes 

DB ODOH,U,76 } Put attributes on outboard key pad 

DB ODIH»U,79 

DB 002H,U,62 

DB OD3H,U.65 

0B 0DGH,A,76 

DB ODSH,A,79 

Dds OD4H,A,82 

DB OD7H.A,85 

oB OEOH,U,77 } Put PS selection on outboard key pad 

bea OEF1H,U,80 

08 OE2H,U,83 

oB OE3H,U,86 

oB OESH,A,77 

0B O£5H,A,60 

OB 0£6H,A,463 

OB GE7H,A, 86 

cB OFOH,U,78 3 Put colors on outboard key pad 

cB OFIH,U,81 

tB OF 2H,U,84¢ 

0B DF 3H,U,87 

ne OFGH,A, 78 

DB OF5H,A,83 

DB OF6H,A, BS 

DB OF 7H,A,87 

3B O00H,6, 8 3 End of outbound table changes 


INCLUDE USERIO38.ASM 
SUBTTL HMadifications For RPQ@ EKINAA Kawhnacdt 


‘ RPG 6K1038 MODIFICATIONS 


99496960698 0 a > a FA A EO I a A OC NE CEE 


3 

sx Modifications required to change Typewriter keyboard into 
3* an RPQ €K}036 keyboard 

iH 


3 a EE EEE EER OE 


RBKIO38 LABEL WORD 


Fe 6 A EERE EE EAR EEE EE HEE 


5 Inbound translation table changes 
DB NA » 25 050 } Remove Fl-12 from keys 2-13 
DB NA » 3, 0,0 
BB WA » 4, 0,0 
DB NA » 5, 00 
OB NA » 6» 0,0 
OB NA , 7, 0,0 
DB RA , 8 0,0 
DB NA » 9, 0,0 
DB NA 110, 0.6 
0B NA ,11k; 0,0 
DB NA ,12+ 050 
DB NA 513, 0,0 
OB NL ,59,PC,71 3 Move CLEAR to upper/lower case key £ 
DB NU »59,PC,71 
OB NA »59, 0» @ 
1) =} HL »61,PL,70 >; Move CURSR SEL to upper/louer key 61 
ba NU ,61,PU,70 
CB NL 66, 0,CTL_KEY 3 Move PAL to lower case key 66 
DB NA ,66; Of 0 
DB NL »67, G,ALT_KEY 3 Move PAZ to lower case key 67 
o5 NA +67; 0, 0 
o8 NL »76;,PL,59 ; Move PF1-12 to lower case on outbosr 
OB NL »77,PL,60 5 keypad 
itis) NL »78)PL+61 
DB HL »79)PL,62 
DB NL ,»80,-PL+63 
DB NL ,81,PL.64 
CB HL ,82,PL,65 
DE HL .83,PL,66 
0B NL 184,PL,67 
DB HL ,85,PL,68 


657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
678 
&79 
680 


68) 
682 
6a3 
684 
685 
686 
687 
688 
669 
690 
691 
692 
693 
694 
695 
696 
697 
696 
699 
700 
70) 
702 
703 
704 
70S 
706 
707 
708 
709 
710 
711 
Fle 
713 
714 
715 
716 
717 
718 
719 
720 
72. 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
134 
735 
736 
737 
738 
739 
740 
74y 
742 
743 
74% 
745 
746 
747 
748 
749 
750 


8B3C 
OB40 


0844 
0848 
oa4c 
0850 
0854 
0658 
oasc 
0860 
0864 
0868 
086C 
0870 


0874 
0878 
0870 
0680 
0884 
0886 
o88C 
0890 


0594 
0898 
089C 
G6A0 


0844 


OBAB 
O8AB 
OBAE 
088) 
0884 
0887 
O8BA 


O8BD 
oaco 
oac3 
oacé 
oacs 
oacc 
Oscr 
oaD2 
osos 
oaDps 
0805 
OBDE 
OBEL 
OBES 
O8E?7 
OSEA 
O8ED 
O8FO 
O8F3 
O8F6 
O8F9 
OSFC 
OSFF 
0902 


“0905 


0908 


0908 


0912 


o91c 


0926 


0930 


00 
80 
60 
00 
00 
bo 
&0 
80 
80 
89 


29 
06 
33 
oc 
3¢ 
GE 
10 
13 
15 
18 


00 
80 
00 
00 
00 
oo 
80 
80 
60 
80 


3B 
Og 
Fé 
35 
30 
OF 
1 
14 
16 
19 


80 03 


00 F2 


G0 3E 


60°12 


80 17 
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DB NL ,86,PU,59 

DB HL ,87,PU,60 

os NU .76,PL, & 3; Move numeric keys to upper case on 

DB NU »77sPL, 9 H outboard key pad: 

OB HU .78,PL;10 

DB RU 579,PL, 5 ; 769 

DB NU ,60,PL; 6 3 456 

DB NU »,81,PL, 7 H 123 

OB NU ,82,PL, 2 H 0. ->] 

08 RU ,83,PL; 3 

OB HU ,84,PLs 4 

DB NU .85,PL,11 

DB NU .86,PL,52 

OB NU ,87,PL,15 

DB NA .76,PU,62 3 Move PF13-24 to ALT case on outboard 

DB NA .77,PU,62 H heypad 

OB NA ,78,PU+63 

BS NA »79,PU+64 

DB HA ,80,PU.65 

0B HA ,81,PU,66 

bB NA ,82,PU,67 

dB NA ,83,PU,68 

0B N& ,64,PC,59. 

OB RA ,&5,PC,60 

DB NA ,66,PC,61 

DB NA 387,PC,62 

DB 0, 0, 0, 0 } End of inbound table changes 
3 Dutbound translation table changes 

OB O92H,L,61 3 Move CURSR SEL to lower case key 61 

bB O93H,L,59 } Move CLEAR to lower case key 59 

OB, 096H,0, 0 ; Remove cead key 

oB OA0H,U,66 ; Hove DUP to upper case key 66 

DB OAIH,L,66 } Move PAl to lower case key 66 

DB OA2H,U,67 3 Move Field Mark to upper case key 67 

DB OA3H,L»67 3 Move PA2 to lower case key 67 

DB OBOH,L, 76 ; Move F1-24 to outboard keypad 

OB OBIH.L»77 

oB OB2H,L,78 

OB OB3H,L,79 

OB OBGH,L,80 

OB OBSH,L,81 

oB OBéH, 1,82 

cB OB7H,L,63 

DB OBSH, 1,84 

DB OBSH,L,»85 

oB OBAH, L586 

oB O8B8H,L,87 

OB OBCH, A, 76 

0B OBOH.A:77 

oB OBEH,A, 76 

OB OBFH,A,79 

OB 0COH,A,80 

OB OC1H,>A,61 

OB OC2H,A,62 

DB BC3H,A,83 

0B 0C4H,A,84 

DB OC5H,A,ES 

DB OC6H,A,86 

DB OC7H,A,5E7 

oB O00H,0, 0 } End of outbound table changes 


INCLUDE USEDATA.ASM 
SUBTTL Data Entry Keyboard 


3 DATA ENTRY XLAT TABLE 


eet rete ere ToL hl atl al ahekelatalsatehalalieheheeiabebeieieell 


3* 


7% Data Entry Keyboard Translation Table 


3* 


3 9 8 IEE EEE IRE EE Ee IOI 


DATA_ENTRY LABEL BYTE 


i ALPHA CASE 
OB L»G1,L,59,U, 3,U, 65U, 9 5 I- 5 
DB U,51,0,DEC_INP,0,PAUSE_KEY,L,12,1,53 + 6-10 
OB LrO0sbs61 0262565140035 3 11-15 
DB U,16,U,17,U,18,Us19,U;20 3 16-20 
BB U,21,U,22,U,23,U324,U225 b 23-25 


4,641,262 


751 093A 00 3F 0D 40 80 OF c oB £,63,L264,U,15,0,NUM_LOCK Us 30 3 26-30 

752 0) FC 80 1E c 

753 0944 80 IF 8 20 80 21 c DB Us 31,U,32,U,33,U334,0,35 3 31-35 

754 80 22 80 23 c 

755 O94E 80 24 80 25 80 26 c OB U,36,U+37,U,38,U226,L:65 i 36-40 

756 80 1A 00 41 c 

757 0958 oC 42 00 1C 00 FB Cc ee 

List Le A pete 0B L,66,L,26,0,tMUM_SHIFT,L»67,U144% 3 41 

759 0962 80 2D 80 2E 80 2F c pB : 
U,452U 146.047 U 148 Us49 46-50 

760 80 30 BD 31 7 sGoely Ue Ur aUs ' 

761 096C 80 32 00 33 00 34 Cc DB Us50,L,51,L+52>L.68,0,ALPHA_SHIFT 1 53-55 

762 00 44 0D FA c 

763 0976 00 FB 00 1C 40 46 c 0B O,RESET»L»28.C, 70k OR B,70,0+0 i 56-60 

764 01 46 0D 00 c 

765 0960 00 00 0D OD GO 4F c cB 050,0,0,0,79,U,55,0p-CLICK + 61-65 

766 80 37 0D F7 c 

767 098A 00 FG 00 F3 01 52 c 0B O,CTL_KEY,O,ALT_KEY)L OR By82,L,03,L572 ; 66-70 

768 00 53 00 48 c 

769 0994 00 50 00 4B 00 4D c DB L,80,L,75,L,77,0,ALT_SHIFT »L+57 3-71-75 

770 — 00 F9 CO 39 Cc " 

77 O99E 60 0D 00 06 aD DO c 0B G, 0,0, 0,0, 0,0, 0,05 0 + 76-80 

772 00 00 06 00 c 

773 09A8 00 00 00 00 00 00 c DB 0» 0,0; 0,0, 00s 0,0; 0 3 61-85 

774 00 90 00 00 c 

775 09B2 00 00 00 00 00 00 Cc DB 0, 0,0, 0,0, 0,0, 0 3 86-89 

776 00 00 c 

777 C 

776 Cc HUM CASE 

779 Cc 

780 098A 80 29 00 3B 80 04 c DB U,41,L,59,U, 4 bs510U, 5 3 1-5 

78) 00 33 80 05 c 

782 09C4 00 34 00 Fé 00 F2 c DB L,52,0,DEC_INP,0,PAUSE_KEYsL,]2,L51] + 6-10 

783 00 OC CO OB c 

784 OSCE 00 3C 00 3D OD 3E c DB £560,L,61,b+62,Us1G.L515 s 12-35 

785 80 OE 00 OF c 

786 0908 80 OD 80 DC 80 OB c 0B U,13,U,32,U, 11 bs 261,43 3 16-20 

787 20 14 00 2B c 

788 D9EZ 80 2B 00 02 OD 03 c DB Us43.L, 2b, Bebe 4Vy 8 3 24-55 

789 00 04 80 08 c 

750 O9EC 00 3F 00 4O 80 OF c OB L,63,0264,U,15,0,NUM_LOCK,L»27 3 26-30 

791 co FC 00 1B c 

792 O9F6 80 34 BO 27 00 27 c OB U,52,U,39,L539,U, 7ebl,40 3 31-35 

793 8D 07 00 28 c 

794 QA00 00 05 00 06 OD 07 c 0B Li Ssbky Gols 7eUs27ebr65 + 36-40 

795 80 1B 00 41 c 

7% OADA OD 42 00 1C 06 FB c os L,66sL,28,0,NUM_SHIFT,»L,67,0, 0 3 41-45 

797 00 43 00 00 c 

798 0A14 8D 35 80 28 DOC OD c DB U,53,U,40,1,135U, 2,Us10 3 46-50 

799 80 02 80 OA Cc 

goo OAIE 00 08 CO 09 00 OA c OB Ly 8b, 9,L,10,L,68,0,ALPHA_SHIFT 3 51-55 

801 00 44 00 FA c 

802 0428 00 F8 00 1C 40 46 c 06 O,PESET LCE, Cr 72.U OR B,70,00 + 56-60 

803 81 46 00 00 c 

804 OAB2 00 0D 00 00 40 4F c DB 0+ 0,0, 0,C,79,U;55,0sCLICK 3 61-65 

805 80 37 00 F7 c 

806 OA3C 00 F4 OD F3 01 52 c DB O,CTL_KEY,O,ALT_KEY,L OR BrO2+L+83sb272 + 66-70 

807 00 53 00 48 c 

608 OAG6 00 50 00 4B 00 4D c DB £,80,L>75sLb)7710,ALT_SHIFT »U,57 b 71-75 

B09 00 F9 BO 39 c é 

alo OASO 00 00 00 00 00 00 c oB 0, 0,0, 0,0, 0,05 0,0, 0, i 76-80 

all ob 00 00 09 c 

B12 DASA 00 00 00 00 00 00 c DB 0, 0,0; 0,0, 0,0, 0,0, 0 + 81-65 

813 00 00 00 00 c 

814 0464 00 00 00 OD 00 OD c DB 0» 0,0, 010, 0,04 0 3 €6-89 

B15 oo 00 c 

816 c 

817 c 3 PERSONAL COMPUTER CONTROL CASE 

618 c 

619 OAGC 00 OC 00 00 40 03 c DB 0, 0,0, 0.C, 3,0, 0,0, 0 - 4-5 

620 00 06 00 CO c : ; 

821 QA76 00 00 40 07 00 00 c DB 0, 0,C, 750, 0,C,1220, 0 3 6-10 

B22 40 0c f0 00—C C 3 . 

823 BABO 00 00 40 Of 00 00 c DB D, DC, 0,0, 0,C.14,0, 0 } 11-35 

824 GO DE 00 00 c . 

825 OABA GO 10 40 11 40 12 c DB Cs16,C,17,C,1850519C520 3 16-20 

826 40 13 40 14 c Z 

B27 0A9G «40 15 40 16 40 17 c DB C,21,0,22,C:2350,24,0.25 4 21-25 

828 40 18 40 19 Cc “ 

629 CASE 40 1A 40 2B 40 47 c 0B C,26,0,43,0,7250,NUM_LOCK,C,30 + 26-30 

830 00 FC 40 1E c : 

831 OAAS 40 1F 40 20 40 21 c DB CyB, Cr32,C, 330,340,535 + 31-35 

B32 40 22 60 23 c ; 

833 DAB2 40 24 40 25 40 26 c DB C,36sC,37,C.38:C,2703 0 ; 36-40 

834 40 1B 00 09 c ; 

835 OABC 00 60 DO OD 00 FB c DB 0, 0:0, 0,0,NUM_SHIFT,O, 050,44 3 41-45 

836 00 00 40 2c c ; 

837 OACE GO 2D 40 2E 40 2F c 0B 14550-4610 247 01480249 3 46-50 

638 49 30 40 31 c 

839 QOADO 40 32 00 00 00 00 c D8 €,50,0, 0,0, 0,0, 0,0,ALPHA_SHIFT + 51-55 

B40 06 00 CO FA c : 

841 OADA 00 F& 00 0D CO 00 Cc DB O,RESET;0, 0,0, 0,0, 0,0, 0 3 56-60 

842 00 00 00 00 C 

843 DAEG 00 00 00 00 00 00 c DB ©, D,0; 0,0; 0,C.55:0, 0 7 62-65 

844 40 37 00 00 Cc ; > 

a4s OAEE 00 G0 00 09 00 O8 c 0B 0; 0,9, 0,0, 0,C OR A,83,C,73 i 66-70 
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159 160 
846 60 53 40 49 c 
847 OAFB 40 51 00 00 00 00 c DB €,81,0, 0,0, 0,0,ALT_SHIFT»C,57 3 71-75 
648 00 F9 40 39 c 
849 CRDZ2 60 00 00 00 00 00 Cc DB 0, D0, 0,0, 0,0, 0,0, o + 76-60 
aso 00 00 DO 00 c 
85) OBOC 60 00 00 00 20 00 c cB 0; 050, 0:0, 0,0, 0,0, 0 3 81-85 
as2 co 00 CO 00 c 
as3 0B16 60 00 00 00 00 60 Cc bE 0, 0,0, 0,0, 0,0, 0 3 86-89 
854 oo 60 c 
ass C 
656 c 4 PERSONAL COMPUTER ALT CASE 
857 c 
656 DBIE 00 60 20 02 20 03 c DB ©, Ora, 2sAy Bohs SrAs 5 31-5 
859 20 04 20 05 c 
860 OB28 20 06 20 07 20 08 Cc DBS bi GrAr Tobe B41 9A,10 3 6-10 
863 20 09 20 OA c 
862 0332 20 OB 20 OC 20 oD c 0B ArdhsAvl2:As1350, 0:0) 0 3 1-15 
863 00 00 00 90 c 
664 OB3C 20 10 20 11 20 12 c DB Avl6rAs177A118,Ax19;A020 3 16-20 
865 20 13 20 14 c 
66 CB46 «20 15 20 36 20 17 c DB As21L,As22 sky 23,Rr24 As 25 $ 21-25 
867 20 18 20 19 c 
848 0850 OD CD Of OO oo OD c DB ©, 6,0, 0,0, O,0,NUM_LOCK,A,30 + 26-30 
869 oo FC 20 IE c 
670 CE5A 20 1F 20 20 20 21 c DB As Bl shy 320A, 3314.34 :4,35 3 3-35 
871 20 22 20 23 c 
872 0B64 20 24 20 25 20 26 c ps 4,36,4,377A1 3890s 0505 0 3 36-40 
873 00 90 oO 00 Cc 
874 OB6E OD OD OO OO 00 FB c DB 0, 0,0, 0,0,+NUM_SHIFT.0, 0:A:44 3 41-45 
a75 00 00 20 2 Cc 
876 0B78 20 2D 20 2E 20 2F c 0B BiG AGG AGT AGB AdGD + 46-50 
877 20 30 20 31 c 
a7e OBB2 20 32 00 00 00 00 c OB ke5000, 050, 0:0, 0,0,ALPHA_SHIFT 5 51-55 
a79 00 00 00 FA c 
880 OBBC 00 F&8 00 00 OO 00 c DB O,RESET;0, 0,0, 0,0, 0,0, 0 ; 56-60 
88) 00 00 00 09 c 
862 0B96 00 00 00 00 00 0D Cc DB 0, 0,0, 0,0, 0,0, 0,0, 0 + 61-65 
863 60 00 00 00 c 
8a4 BAO DO 00 60 00 OD OD c 0B D, 0,0, 0,0, 0,0, 0,0, 9 3 66-70 
B85 00 00 00 00 c 
686 OBAA 00 00 90 00 00 00 c DB 0, 0,0, 0,0, O,0,ALT_SHIFT:A,57 + 71-75 
687 00 FY 20 39 c F 
888 OBBS 00 G0 00 00 00 00 c DB 0, 0,0, 0,0, 0,0; 0,0, 0 3 76-80 
689 00 00 00 00 c 
890 OBBE 00 00 CO 00 oC 00 c pe 0, 0:0, 0,0; 0:0, 0,0, 0 3 81-85 
89) 00 00 00 00 c 
892 OBCB 00 DO 00 00 CO 00 c 0B 0, 0,0, 0.0, 0,0, 0 + 86-89 
893 00 00 c 
894 c 
695 c 3 ALT CASE 
696 c 
897 OBDO 0D 01 09 DO OO 00 c DB Ly 1,0, 0,0, 0,0, 050, 9 51-5 
858 00 00 00 00 c 
899 OBDA 00 00 00 00 OO 00 £ 0B 0, 0,0, 0.0, 0,0, 0,0, 0 3 66-10 
900 00 00 00 00 c 
90} OBE4 00 00 00 OO 00 00 c DB 0, 0,0, 0,0, 0,0, 01,79 q Ad-15 
902 00 00 00 4F c 
903 OBEE 60 3B 80 3C 80 3D c DB U,59,U,60,U,61 ,U,62,U,63 + 16-20 
504 60 3£ 80 3F c 
905 OBF& 80 4D 80 4) 80.42 c 0B U,64,U,65,U, 660,67 U268 3 21-25 
906 80 43 80 44 c 
907 oco2 00 00 00 OO 00 47 c oB Dy 0,0, Orb, 71,0,NUM_LOCK C59 + 26-30 
908 00 FC 40 38 c 
909 ococ 40 3C 40 30 40 3E c DB 016050 2631016250 76320 64 + 31-35 
910 40 3F 40 40 c 
911 OC1G 40 41 40 42 40 43 c 0B C,65,0,66,0,67;0,68,0, & 3 36-40 
932 40 44 00 00 c 
913 6C20 90 GO 40 IC 00 FB c DB 0, 0,C,28,0,HUM_SHIFT,0, 0,A,59 + 41-45 
914 60 00 20 3B c 
915 OCZA 2D 3C 20 3D 20 3E c _ DB Ar60,A,63 Ar O62 Ar OSA OG 3 46-59 
916 : 20 3F 20 40 c 
917 OC34 20 41 20 42 20 43 c DB A, 65,466 ,A,67>416850 ALPHA SHIFT 3 51-55 
918 20 44 00 FA c 
919 OC3E 00 F8 40 1C 00 00 c DB O,RESET:C,28,0,0-C;71,0, 0 ; + 56-60 
$20 40 47 00 00 c 
921 eC4B 40 51 DO 00 00 00 c DB €,81,0, 0,0; Or0, 0,0, 0 3 61-65 
922 00 00 00 20 c 
923 £52 00 00 00 00 00 F5 c 0B 0, 6,0; 0,0,SHITCH_MODE,0, O,L,73 3 66-70 
924 00 00 00 49 C 
925 ocsC 00 51 40 4B 40 4D c OB L,81,0,75,C,77,0,ALT_SHIFTsL»57 3 71-75 
926 60 F9 00 39 c 
927 0C66 OD OO OD OG OO 00 c pS 6, 0,0, 0,0, 0,0, O,B, 0 + 76-80 
928 00 00 00 00 c 
929 oC7 CO GO OD OO OD 00 c DB 0, 0,0, 0,0, 0,0, 0,0; 0 3 81-85 
930 0 60 00 Of c 
931 OC7A 0D 00 00 OO OD 00 c DB 0, 0,0, 0,0, 0,9, 0 . ; 86-89 
932 eo 00 Cc 
933 c 
934 c 3 ENCODED KEYSTROKE TRAHSLATION TABLE 
935 c 
936 0CB2 00 00 GO OO 00 00 c OB BD, 0,0) 0,0, 0:0, 0,0, 0,0, G0, 050, 0 3 00-07 
937 60 00 00 90 00 00 c 
938 co 00 00 0D Cc 
939 0C92 00 OF 00 OF 00 00 Cc DB L,34,L315,0, 0,0, 0,0, O,1,42,0, 0-0, 0 3 OB-OF 
940 00 00 00 00 OO 2A c 
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161 162 

941 00 00 00 aD c 

942 OCA2 O00 00 00 CD 0D 00 c DB 0, 0,05 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0 3 10-17 
943 00 00 00 00 00 00 c 

944 00 00 60 oD c 

945 OCB2 00 OO OO OD 00 00 c DB 0, 0,0, 0,0, 0,4,63,0, 0,0, 0,0, 0,0, 0 3 18-1F 
946 20 3F 00 0D 00 00 c 

947 co 00 £0 oD Cc 

968 acco CS 4B LO 31 80 2F c pe Le75,U, 95 UrG7 Uy 35Us Seis GU, 65.0035 3 20-23 
949 6&0 03 80 05 00 04 c 

950 €0 19 80 23 c 

$51 oco2 60 32 BO 12 00 OS c DB Us50,U,18,L, 5,U,16,L,S2ob, Il S3ebo10 3 26-2F 
952 60 10 DO 34 00 09 c 

953 00 35 CO OA c 

954 OCE2 80 OA 60 16 BO 17 c DB U,10,U,22,U,23,U,24,U, 36,U,37,U,38UsS1 + 30-37 
955 60 18 BO 24 80 25 c 

956 80 26 80 33 c 

957 OCF2 80 34 BO 35 80 20 c DB U,52,U,53,U,32,Ur 33ebs 65U,48.Us 3) Us 46 > 38-3F 
958 80 21 09 06 80 30 c 

959 80 IF B80 2E c 

960 OD0Z 06 03 DO 1E 00 32 c DB Ly BrbsBOsbs G9 be47ebs 32oL,LGsbs33eb 034 5 40-47 
961 00 2F 00 20 00 12 c 

962 00 21 00 22 c 

963 OD12 O60 23 00 17 DO 24 c DB Ly 35,L,23 oh, 36>L,37 2b, 38,6 51,L,5051 224 3 48-4F 
964 00 25 00 26 00 33 c 

965 00 32 00 18 c 

966 oD22 00 19 00 10 00 13 c oB Lre25oLedbrlslOebsSlolLr>20 bs22rbr,48rhsl7 ; 50-57 
967 00 1F 00 14 00 16 c 

968 00 30 00 1} c 

969 OD32 00 2E CO 15 00 20 c DB L146 ,L221 70145104 OrUs20 10, 0-0, OU217 3 58-5F 
970 00 00 80 14 OD 00 c 

971 00 00 80 1k c 

972 0D42 00 00 O0 00 OO DO c DB Oy 0,0, 0,0, 0.01 OD, 0,0, 0,0, 0,0, 0 3 60-67 
973 CO BO 00 00 00 00 c 

9746 bo 00 0D 00 c 

975 0052 00 00 00 00 O0 00 c ps 0; 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0 i 68-6F 
976 CO 00 00 00 OD 00 c 
977 vO CO CO OD c 
978 0D62 00 00 00 OD OO 00 c DB 0, 0,0, 0,0, 0,0, 0.0; 0,0, 0,0, 0,0, 0 + 70-77 
979 GO 00 00 GO 00 00 C 

980 £0 69 00 00 c 

981 0072 00 00 00 00 00 00 c 0B 0) 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, O 3 78-7F 
962 00 00 00 9D Gd 00 c 

983 vo 00 00 00 c 

984 0D82 80 15 80 22 80 13 c 08 U,2b,U, 3G Ur 19 Lo lGsr Le lS rb s2Bsbs42rAr28 3 80-87 
985 90 O£ OD OF O0 IC c 

986 00 2A 20 1C c 

987 0092 00 38 2D 38 G0 39 c DB L56,ArS6,L 572A, Or-BAsOrL, 32113950, 0 + 88-8F 
988 20 00 02 00 00 01 c 

989 , 00 27 00 00 c 

990 ODA2 00 3A 20 3A 00 3B c DB LSB, As 5B,L 59 As SI br60 Ar 6011161 :As61 3 90-97 
991 20 =B 00 3 20 3C c 

992 CO 3D 20 30 c 

993 ODB2 O00 3E 20 3E 00 3F c OB Ly 62+A, 62,056 324,637 564A 64s L265 14165 + 98-9F 
994 20 3F 00 40 20 40 c 

995 00 4) 20 41 Cc 

996 ODC2 00 08 00 42 00 O07 c DOB Le Bb 66,L, FrLrO7+LsGOsA OB LOG A OF 5 AD-A7 
997 00 43 00 44 20 44 c 

998 00 45 20 45 c 

999 ODDZ OD 4& 20 46 00 47 c DB Ls 7OpAyTOr Ls 72 sAeTlo by Pork Zeeks 73 eAr73 + AB-AF 
1000 20 47 00 48 20 48 c 
lool 00 49 20 49 c 
1002 ODE2 OO B2 OO OB OO OC c DB Ly 2pLehlebyL2sLroU3rLr-26pLeet7ols40rlL pol 3 BO-B7 
1003 00 OD 00 1A 00 1B c F 
1004 00 28 00 29 c 
1005 ODF2 00 2C 00 36 00 00 c o8 1544,1:54,0, 0,0, 0,0) O10, 0,0, O+0, 0 + BS-BF 
1006 00 00 CO DO 00 OD c 
1007 0c OO CO 00 c 
1008 OEO2 of DO DO 00 00 00 c bs 0, 0,0, 0,0, 0,05 0,0, 0,0; 040, 0,0, 0 3 CO-C7 
1009 0% 00 GO 00 0D 00 c 
1010 00 00 00 00 c 
1021 0E12 00 0O 00 00 oO 00 c DB 0, 0,0, 0,0, 0,0, 0,0, 0-0, 0:0, 0,0; 0 3 C8-CF 
1012 C2 CO GB OO 00 00 c 
1013 00 09 OD 00 “Cc 
1014 OEZ2 09 00 00 00 00 OD c DB 0; 0,0, 0,0, 0,0; 010, 0,0, 0,0, 0,0, 0 + DO-D7 
1015 C2 06 GO oO 00 00 c 
1036 to co eo oo Jc 
1017 CE32 CO OC GL CO OD 00 c DB 0, 0,0, 0.0, 0,0, 00, 010, 0,0, 0,0, 0 3 DO8-DF 
1018 0 60 eo 9D OD oO c 
1019 oo 69 00 OD c FO-E7 
1020 O£42 00 00 00 00 90 00 c BB 0; 0,0, 0,0, 0,0; O10, 0,0» Or0, GO, 0 

102) 00 00 00 oD O00 DO c 

1022 00 00 00 00 (2 

1023 0E52 60 00 00 00 00 O86 c DB 0, 050, 0,0, 050» 010, O,0y O10, O10, © FEB-EF 
1024 00 00 00 00 00 00 c 

025 00 00 00 00 c e 
ioe DE62 09 00 06 00 00 00 c DB Oy 070s Ds0r 0,0; O70, 0,0, 0,0, Or, 8 3 FO-F7 
1027 00 00 00 00 O60 00 c 

1028 00 DO GD OO c . FB- 
ne OE72 00 09 GD OD O20 00 c 0B 0, 0,0, 0,0, 0,0; O50, O,Ds Os0, 00, 0 3 FG-FF 
1030 00 00 00 00 0D 00 c 

1031 00 00 00 00 c 

1032 c 

1034 c INCLUDE USEKP.ASM 3 DATA ENTRY KEYPUNCH MODS 
1035 c SUBTTL Modifications For Data Entry Keypunch Keyboard 
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1. A personal computer attachment for a display 
station of the type that communicates with a host com- 
puter for the purpose of accessing data and running 
programs on said host computer, said display station 
having a display unit and a keyboard, said display unit 
including display means for displaying an image, buffer 
means for supplying image data to said display means, 


163 164 
1036 c 
1037 c 
31038 Cf EE BE ab ah a8 a Bb BE BE te 8 E98 96 6 BE SEE SEO 9 OE a a aL OAC GD 9 
1039 cow ‘ 
1040 Cc 3M Hodi fications required to change Data Entry keyboard into + 
1041 Cc ae a Data Entry Keypunch keyboard : 
1042 Cc oye : * 
104 3 Cc 3 PE-AE D6 9 30-98 98 98 96 98-26 B96 SEE 2 PE a EI EE a a BE 2 98 200 8 8 9 EB DIE EEE SE EEE EDS BB Ob aE a 
1044 Cc 
1045 OE&2 c KP LABEL WORD 
1046 c 
1047 Cc 3 Inbound translation table changes 
1048 c 
1049 OE82 01 OB 00 FS c Lt) NL ,11, ©,RESET ; Put RESET on key 11 
1050 OE&6 02 OB OO F& Cc BB NU ,11, O,RESET 
1051 OES8A 03 08 00 FB c oB NPC,11, 0,RESET 
1052 OEBE 04 0B 00 Fa c DB NPA,11, O,RESET 
3053 OE92 05 OB 00 Fa c OB NA ,11, 0,RESET 
1054 c 
3055 CE96 O01 OC 00 3C c DB HL »12,PL,60 5 Put PF2 on key 12 
2056 OE9A O62 OC 00 3C c bB NU ,12,PL,60 
1057 OE9E 04% OC 20 OB c DB NPA,12,PA,11 
1056 c 
3059 GEA2 O1 OD 00 3D c 0B NL ,13,PL.61 5 Put PF3 om key 13 
1060 OEAG 02 OD 00 3D c DB NU ,13,PL,61 
1061 GEAA 0% OD 20 OC c OB NPA,13,PA,12 
1062 c 
1063 OEAE O01 OE 00 3E c DB NL ,14,PL,62 + Put PFG on key 14 
_ 1064 QOEB2 O02 OF 00 3E c DB NU .14,PL,62 
1065 OEB6 03 OE OO 00 Cc OB NPC,14, 0, 9 
1066 OEBA 04 OE 20 00 c DB NPA,14,PA,13 
1067 c 
1068 OEBE @1 1A 00 IC Cc DB NL 526,PL,28 $ Put ENTER on key 26 
1069 OEC2 02 1A OO IC c DB NU 126-PL,28 
1070 OEC6 O05 1A 40 1C c DB NA ,26-PC,26 
1071 Cc 
1072 OECA 01 18 00 3F c DB NL ,27>PL,63 3 Put PFS on hey 27 
1073 QOECE O2 18 OO SF c OB NU »27,PL,63 
1074 Cc 
07S OED2 Q1 28 00 40 c DB NL .40,PL,64¢ 3 Put PF6 on key 40 
1076 GED6 O62 25 00 40 c DB NU ,40,PL,64 
1077 c 
1078 “OEDA 01 29 00 4} c 0B NL 541,PL,65 5 Put PF7 on key 41 
1079 OEDE 02 29 00 43 c DB NU 541,PL,65 
3060 c 
108) OEE2 02 2A 00 G2 c DB NL 342,PL,66 + Put PF8 on key 42 
1082 OEE6 O2 2A 00 G2 c oB NU 342,PL166 
1083 GEEA O05 24 00 00 c DB NA 542, 0, 0 
1084 Ct 
1085 OEEE 01 36 00 OE c DB NL .54,PL,14 3 Put Backspace on key 54 
1086 OEF2 O02 36 80 OF c DB NU .54,PU;14¢ 
1087 OEF6 03 36 4D OE c OB RPC,54,PC,14 
1088 c 
1089 GEFA 01 38 00 44 ¢c OB NL ,5¢,PL,68 3 Put PF10 on key 56 
1090 QEFE O02 38 00 44 c 5B NU ,56,PL,68 
1092 OFO2 03 38 00 O00 c DB RPC ,56, 0. 0 
1092 OFO06 04 38 OO O00 c DB NPA,56, 0, 0 
1093 OFOA OS 38 00 00 c OB NA 556, 0, 0 
1094 c 
1095 OFOE 00 GO OO oO c 0B 0, 0, 0, 0 2 End of inbound table changes 
1096 c 
1097 Cc 3 Outbound translation table changes 
1098 Cc 
1099 OF12 08 00 36 Cc DB 008H,.L,54 3 Put Backspace on key 54 
1100 OFIS 83 00 36 c OB 063H,L,54 
1101 OFI& OD a0 39 c OB CODH,L,57 1 Put RETURN on key 57 
ird2 OFIB 8&6 00 39 c OB 066H,1L,57 
1103 OFIE 8&8 00 OB c DB 088H,t,11 3 Put RESET on key 11 
1104 OF2l 6A 00 IA c DB OBAH 1,26 3 Put ENTER on key 26 
1105 OF24 Bl 00 OC c BB OBIH,L,12 3 Put PF2 on key 22 
1106 OF27 B2 06 6D c OB 0B2H,13,13 3 Put PF3 on key 13 
1107 OF2A B3 00 OF c OB OB3H,L.14 3 Put PF4 on hey 14 
1108 OF2D B4 00 18 c DB 0B4H,L,27 3 Put PFS on key 27 
2109 OF30 BS 00 28 c DB OBSH,L,»40 + Put PF6é on key GO 
2110 OF33 Bé 00 29 c Ds OB6H,L,41 3 Put PF7 on key 41 
ili GF36 B7 00 2A c 08 0B7H,L,»42 + Put PF& on key 42 
vais OF39 BS CO 38 Cc DB 0B9H,L,56 + Put PF10 on key 56 
Cc 
cae OF3C oO OO OD c OB 000H,0, 0 x End of outbound table changes 
1116 : 
1117 
3118 OF SF TABLES ENDS 
1119 END 
‘ : —_ 
We claim: keyboard adapter means for receiving keyboard signals 


from said keyboard, feature bus means for connecting 
optional features to said display station, and means for 
‘providing an interface to a controller external to said 
display station and for providing a communication link 
between said buffer means, said keyboard adapter 
means and said feature bus means, said personal com- 
puter attachment comprising: 
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a personal computer system unit including a system 
bus, a microprocessor, memory means and key- 
board adapter connected to said system bus, and 
input/output means connected to said system bus 
for providing an interface to external devices, said 
input/output means including a display adapter 
having a buffer for supplying image data to a dis- 
play means, 

switch means disposed between said display means 
and said buffer means in said display station and 
also connected to said display adapter for selec- 
tively supplying image data from said buffer means 
or said display adapter to said display means, and 

an attachment adapter including an input/output 
interface, a switch control, a two-way keyboard 
adapter, and a feature bus adapter, said keyboard 
being connected to said two-way keyboard 
adapter, and each of said switch control, two-way 
keyboard adapter and feature bus adapter commu- 
nicating with said system bus of said personal com- 
puter system unit via said input/output interface, 
said switch control further being connected to a 
control input of said switch means, said two-way 
keyboard adapter further being connected to said 
keyboard adapter means in said display station and 
to said keyboard adapter in said personal computer 
system unit, and said feature bus adapter further 
being connected to said feature bus means in said 
display station whereby keystroke signals from said 
keyboard are transmitted by said two-way key- 
board adapter via said input/output interface and 
system bus to said memory means of said personal 
computer for interpretation by said microprocessor 
and then retransmitted back to said two-way key- 
board adapter and either to said keyboard adapter 
means in said display station or to said keyboard 
adapter in said personal computer system unit and 
said switch control being responsive to a unique 
keystroke signal generated by said keyboard to 
control said switch means. 

2. An attachment as recited in claim 1 wherein said 
input/output means in said personal computer system 
unit further includes a bulk storage media adapter and a 
printer adapter, said attachment further including bulk 
storage media means and printer means connected re- 
spectively to said bulk storage media adapter and said 
printer adapter. 

3. An attachment as recited in claim 1 further com- 
prising means responsive to a keyboard command for 
unloading said buffer means in said display station and 
transmitting the image data that was stored in said 
buffer means to said personal computer via said feature 
bus means and said feature bus adapter. 

4. An attachment as recited in claim 1 further com- 
prising means for transmitting data from a host com- 
puter to either said buffer means in said display unit or 
said personal computer system unit via said feature bus 
means and said feature bus adapter. 

5. An attachment as recited in claim 1 further com- 
prising means for transmitting data from said personal 
computer to said host computer via said feature bus 
adapter and said feature bus means, said data being 
generated either by signals from said keyboard or a 
program run on said personal computer. 

6. An attachment as recited in claim 1 wherein said 
two-way keyboard adapter includes logic that accepts 
keystroke information from said keyboard and directs it 
either to said display unit or said personal computer, 
said logic being powered by said display unit so that if 
there is a failure in said personal computer, the operator 
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can switch to a host mode of operation using a key- 
stroke sequence. 


7. In a data processing system of the type having a 
central host computer and a plurality of display stations, 
each of said display stations having a keyboard and a 
display unit, said display unit having a display means for 
displaying an image, first buffer means for supplying 
image data to said display means, first keyboard adapter 
means for receiving signals from said keyboard, and 
interface means for providing an interface between said 
host computer and said buffer means and keyboard 
adapter means, the improvement comprising a personal 
computer attachment for at least one of said display 
stations, said personal computer attachment compris- 
ing: 

microprocessor means, memory means, second key- 

board adpater means and input/output means, each 
connected to a common system bus, said system 
bus being connected to said interface means and 
said input/output means including display adapter 
means having second buffer means for supplying 
image data to said display means, 

switch means disposed between said display means 

and said first and second buffer means for selec- 
tively supplying image data from said first or sec- 
ond buffer means to said display means, 

two-way keyboard adapter means disposed between 

said keyboard and said first and second keyboard 
adapter means for selectively supplying signals 
from said keyboard to said first or second keyboard 
adapter means, and 

control means responsive to an operator input for 

controlling said switch means and said two-way 
keyboard adapter means for operating said display 
station in a host mode or a personal computer mode 
wherein the image data from said first buffer means 
is supplied to said display means and the signals 
from said keyboard are supplied to said first key- 
board adapter means in said host mode, and 
wherein the image data from said second buffer 
means is supplied to said display’ means and the 
signals from said keyboard are supplied to said 
second keyboard adapter means in said personal 
computer mode. 


8. The personal computer attachment as recited in 
claim 7 wherein said input/output means further com- 
prises printer means and print command means respon- 
sive to an operator input for selectively printing the 
content of said first or second buffer means by said 
printer means. 


9. The personal computer attachment as recited in 
claim 7 wherein said input/output means further com- 
prises bulk storage means and copy command means 
responsive to an operator input for selectively copying 
the content of said first or second buffer means in said 
bulk storage means. 

10. The personal computer attachment as recited in 
claim 7 further comprising file transfer means for trans- 
ferring files between said host computer and said per- 
sonal computer. : 


11. The personal computer attachment as recited in 
claim 7 wherein said display means is a monochrome 
display and said second buffer means is a color graphics 
adapter means providing at least three color output 
signals, said switch means including color to grey scale 
conversion means for converting said color output sig- 
nals to variable intensity level signals which are sup- 
plied to said display means in the personal computer 
mode. 
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12. The personal computer attachment as recited in 
claim 7 wherein said display means is a monochrome 
display and said second buffer means may be either a 
monochrome adapter means or a color graphics adapter 
means, said color graphics means providing at least 
three color output signals, said switch means including 
color to grey scale conversion means for converting 
said color output signals to variable intensity level sig- 
nals, and display adapter detection means connected to 
said second buffer means for automatically detecting 
whether said second buffer means is a monochrome 
adapter means or a color graphics adapter means and, if 
said second buffer means is a monochrome adapter 
means, inhibiting the output of said grey scale conver- 
sion means to said display means in the personal com- 
puter mode. 

13. The personal computer attachment as recited in 
claim 12 wherein said display means requires synchro- 
nizing pulses of longer duration than those supplied by 
either said monochrome adapter means or said color 
graphics adapter means, said switch means further in- 
cluding pulse stretching means connectable to either 
said monochrome adpater means or said color graphics 
adapter means for generating synchronizing bulses of 
the required duration for said display means. 

14. The personal computer attachment as recited in 
claim 12 wherein the horizontal frequency signals from 
said monochrome adapter mseans and said color graph- 
ics adapter means are different, further comprising 
means in said display unit responsive to said display 
adapter detection means for changing the ramp slope of 
said display means to accomodate the horizontal fre- 
quency signal of the detected adapter means. 

15. A personal computer attachment for a display 
station of the type that communicates with a host com- 
puter, said display station having a display unit and a 
keyboard, said display unit having display means for 
displaying image data and first buffer means for receiv- 
ing image data from said- host computer and supplying 
said image data to said display means, said attachment 
comprising: 

a personal computer including a system bus, a micro- 
processor and memory means connected to said 
system bus, said memory means including second 
buffer means for storing image data, 
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switch means connected to said display means and to 
said first buffer means in said display unit and to 
said second buffer means in said personal computer 
for selectively supplying image data from said first 
or second buffer means to said display means, 

bus means for connecting said personal computer 
system bus to said host computer through said 
display station for providing a communications link 
therebetween for selectively transmitting data be- 
tween said host computer and said personal com- 
puter, 

keyboard means for selectively connecting said key- 
board to said host computer via said display station 
or to said personal computer system bus, and 

control means responsive to keyboard inputs for con- 
trolling said switch means, said bus means and said 
keyboard means. 

16. A personal computer attachment for a display 
station of the type that communicates with a host com- 
puter, said display station having a display unit and a 
keyboard, said display unit having display means for 
displaying image data and first buffer means for receiv- 
ing image data from said host computer and supplying 
said image data to said display means, said attachment 
comprising: 

a personal computer including a system bus, a micro- 
processor and memory means connected to said 
system bus, said memory means including second 
buffer means for storing image data, 

switch means connected to said display means and to 
said first buffer means in said display unit and to 
said second buffer means in said personal computer 
for selectively supplying image data from said first 
or second buffer means to said display means, 

bus means for selectively connecting said personal 
computer system bus to said first buffer means for 
transmitting data in said first buffer means to said 
‘memory means of said personal computer, 

keyboard means for selectively connecting said key- 
board to said host computer via said display station 
or to said personal computer system bus, and 

control means responsive to keyboard inputs for con- 
trolling said switch means, said bus means and said 


keyboard means. 
* * * * * 


